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1| Yellowknife, N.W.T. 

2 | May 24, 1975. 

3] (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

4 | MR. GENEST: Mr. SUA NS IDS S| 

5 | before Mr. Bayly resumes his cross-examination I want 

6 | to deal with a matter you raised yesterday, sir, in 

71 connection with the situation relating to Voese use 

8 | application for purposes of a survey near Fort Good 

7 Hope, which was raised by Mr. Bell. The question in 

| 
10 | particular was as to whether an environmental inspector 
Li} would accompany the survey crew. 
12] We have checked with the N.E.S 
13 | people and looked into the matter, sir, and I am 
14) advised as follows: First, as stated in the land 
15) use application, the survey is a limited test survey, | 
16 | the purpose of which ie to verify the accuracy of the 
17) ortho photo-mosaic method of surveying for route : 
18 | location. I am also advised, sir, that the environ- 
is | mental staff of N.E.S. is familiar with the area and 
20 | that it is intended that this staff will give an en- 
21} vironmental briefing to the. surveyors priorsto their 
22 | going to the site. 
23 | I am also advised that when 
24 | the survey crew is conducting the test survey, their 
25. work will be inspected at least twice by N.E.S. 
26 | environmental people to ensure that the survey work 
27 | is being conducted in accordance with good environmen- 
28 | takupractices 
29) The? policy, sir,’referred to 
30} in Section 13-A-6, page 27, which was read by Mr. Bell, 
| 
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applies mainly to the location survey phase of the | 
pipeline and is intended to ensure that the route 
staked out on the ground by the surveyors does not 
create unanticipated environmental or archeological 
problems, and to allow for minor changes to avoid these 
problems; and if N.E.S. felt that because a particular 
survey referred to in the land use application is not 
for the purpose of staking out the pipeline location, 
but is for the purpose of testing a survey method, 
N.E.S. did not feel it necessary to have an environ- 
mental inspector at the test site at all times. 

As far as consultation, sir, 
with the people of Fort Good Hope, it was N.E.S.'s 


view that the land use regulations -- and I think it 





is evidenced by the correspondence from the govern- | 
ment official concerned, that that was a function of | 
that official that the reaction of the community was 
obtained in that way. That is what happened. 

THE COMMISSIONER: Thank you 
very much. 

: MR. GENEST: Perhaps I could 
add that Mr. -- we ended yesterday on a note of argumen 
between Mr. Scott and I. I think we have resolved it 
and it will come out in the course of his cross-examina 
tion. At least I hope we have. 

MR. BAYLY: Mr.Commissioner, we 
left off yesterday at a point where we were discussing 
a question relating to an area near Arctic Red River, 
which I had called the Peel Plateau, and which on 


speaking to Mr. Williams, appeared to have been 
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Cross-Exam by Bayly 
| 
1| either thesPeel ~PLain.or an area-ta the.southrof the | 
2 | Mackenzie River. It runs west at that point, up to 
3] the east of Arctic Red River, which is neither called 
4 | the Peel Plateau nor, the Peel Plain. 
5 | 
| 
6 | VERNON L. HORTE, resumed: 
7 CROSS-EXAMINATION BY MR. BAYLY (CONTINUED) : 
| 
7 Q TiclinkwlwGabwsGrear this 
9 | lip, sir byereteryingeMr~asHorteuto ;thestranecript, 
10 | Volume 17, page 1952, and this was during my cross- 
il! examination of the Dau panel, and Mr. Williams was 
12 | responding to a question, and I better go back one page|, 
13 | sir, and read the question, put it into context. On 
14 | page 1951 at Lline,27: | 
15 | a) the diffieulty.J gamuhaving, Mr Dau,oais | 
16 | suddenly we have a statement that the 
17 | pipeline must be an appropriate distance | 
18 | from settlements and we do not know where 
19 | that came from. Perhaps Mr. Williams has 
20 | some idea where that came from." 
21) And an answer from Mr. Williams: 
. "I think we should go back to the April -- 
23 | ae i Aupiias 2/355. Seminar. PrLor to that 
24 | time all consultants, biological and socio- 
25 | economic consultants had copies of the 
26 proposed route. They had these for studies 
27 | -- for study for several months prior to 
28 | the meeting and during the meeting some of 
29 these questions were discussed, and I do 
30 | not recall ever hearing any firm recommendatipn 
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i) 


i that the route be altered because of 


proximity to communities or urban cen- 














| tres, or what have you. There was no 

4 firm recommendation that came forward at 
s| that meeting. Now there is the one that 

| with respect 

ei I mentioned previously!to the traditional > 
7) trapping,,area west =-  I'm,sorry,.east of 
| Arctic Red River. It was suggested by 

9) the socio-economic consultants that it 

i 

10 | would be nice if the route could be 

1 altered there. There was discussion at 
12) some length, and it was agreed that the 
13 extra mileage that would be added was 

14) prohibitive from an engineering aspect 
15) and it was agreed that we would, except 
16 | for making a major change at Travaillant 
uP Lake junction, that..that leg.from. Arctic 
is) Red to the new Travaillant Lake junction 
a9 would go in more or less a direct route 
20 | which does cross this traditional hunting 
21 area." 

22 | 

23 

24 | 

25 | 

26 | 

* 

23 
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Cross-Exam by Bayly 


And with reference to 
this , Mr. Horte, were you aware that this discussion 
was taking place and were Arctic Gas staff people or 
consultants in a socio-economic discipline involved 
in these ? 

A Yes, they were. These 
meetings were set up specifically by Arctic Gas in 
Calgary and took place over two or three days. 

I attended portions of the meetings, not all of the 
meetings, with the prime purpose of then reviewing 
with all the various disciplines the routing that 
had coutnhat point been selected. to get all the 
inputs, final inputs from these various areas of 
expertise to see what changes, if any, were 
required as a result of these overall discussions, 

Q And in your involvement 
in the meetings or the involvement of others 
that was reported to you, wes there some basic 
guidelines or criteria set up for deciding when a 
consideration like crossing an important trapping 
area had to‘be made in your estimation because it 
was outweighed by the economic factors? 

A Lidon,t.. think any. 
Specific yardstick six, it was simply a matter of 
sitting down and looking at all those factors and 
see where give and take could be obtained tocome 
up with what, fom the standpoint of the -- of all 
of the aspects, appeared to be the best situation. 
Obviously, involving compromises in many areas. 


Q Well then perhaps we 
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By Bic. V.L. Horte 
Cross-Exam by Bayly 


could go to the one that appeared at least in the 
first instance to have gone the other way and 
that is the discussion that takes place in the 
appl vcataon®8=A “25a at page 6 -—- this is exhibit 
54. 


Have vou. alicopy’ ofe that; 


sir ? 
A Vesio Lido.s 8-Al iP 
Q Sahel rare MpaAgerG 
A Yes’. 
Q And without reading 


the entire thing, I understand that the basis of 
this was that the prime route was moved about 20 
miles west of its original routing because it -- 
the desire of Arctic Gas was to avoid the Travaillant 
Lakes which were seen as a highly productive area 
for mammals and fish and birds. 

A Yes, there was a 
change made in that area. 
2 Q And have you before you, 
sir, the map that was given to all of us when the 
RE alternative was first proposed? 

A I have a map here that 
shows the cross-delta, yes. 

Q Perhaps your counsel 
could assist me. I just wasn't able to find what 

number 


exhibit! this was, if it were introduced as an 


eCxneodats. 


MR. GENEST: I think it was 








—— 





Dae 


: 4 aa 
am of gee +6 fos “i a a eno oft oF op biwoo 
ar hited yew ted ide ) eved od sonatent textt 
ry sd antes So pit wolaauveib eff ek asd 
cred wt hat on hee js ,i 4-8 mgtseotiqgs 

be 


were 2o wasd 5 Key sve 
















° 
Sf 4-8 obit yzey A | ™ ia 
a Spsq ts ,f Art a ; a 
| | ot 
. 
| Jaay é ; fi 
 prtibsss tuods iy baa 0 | ef 
to Sized ent Raia bieeetebcu i , pod? otttnn eds EL 
Of 4uodé bovam @aw sciiot omixq ofa tede egew eit : Ys 
~- DL seusoed Bitisvot Ipotpiso adh to, Feew eet bm er 
| smelt ioyext ott biews! oc @sw, eso (i928 26 suiseb oft” 1; 
pete evid>wborg Yidpid 2 ee c2se otew Abide aeieil <i 


-sbtid tos dett bos elemmenm age 
& Saw sxredt (upy A 


-58%% 38d of oben epuisiio 





,woy gagivd toy oven Sith iS ‘ iis 


ans aetiw an 46 fle ba reve aowi dade qeat atid <tie 
obenoqorg Jeri? ecw evisu t is sILeh- BRO 
| gadt oxod gets ave I A 


ie H8y \stlsh-eeot> edd @ 


lesion -wogieananee @ 
| rs: be ea ot 2 at 2 





ALLWEST REPORTING L-TD. 


BURNABY 2, B.C. V.L. Horte 5887 
CRoss-Exam by Bayly 





























1| -- I will have to check thelist. 
2 | A I have a map which 
3 | is entitled Figure D-11,"Alternative Routing 
a] Mackenzie Delta Area" 
5 | MR. BAYLY ss That is «the 
{| 
6 | one that I am referring to. Mr. Commissioner, do 
7 you have that before you? | 
1 THE COMMISSIONER: I have 
ees 
| 
30 MK. GENBSTs Mr. Carter tells 
12) me he doesn't know if that was filed as an exhibit. 
12} It was handed around, I don't know if we evex 
13 | marked it. Well, perhaps we can find out. If it hasn'jt 
14] we will give it a number. 
} 
15 | MR. BAYLY: Would there | 
\ | 
16 | DeVanyAOSIeCtLONAt Os tie —~ all) raght, | 
| 
17 | THE COMMISSIONER: Was | 
is | it marked? | 
oe 
200 
21 | ; MR. BAYLY +: .Perhaps 2t 
2a could receive a number then, sir. 
gis : THE COMMISSIONER: fethink 
ve it should be marked then. 
25 MRAGENEST: “Right, sir. 
26 | (MAP ENTITLED D-11,"ALTERNATIVE ROUTINGS MACKENZIE DELT 
27 | AREA" MARKED AS EXHIBIT 134) 
28 | MR. BAYLY: 
29 | Q NOW aM ie hOmee), On 
30 | this map there are two lines. There is the prime 





od et Seer if0YAd .2¢ 
gb \xenoigeimess .1M .oF parzistes ma P aedt ono 


tuoy outed Jedd evap soy 
evai D -<RAAMOTERINMOO.auT 


ott 

sifes tasted .aMeTasvas. . 1s 
:sapixs ee #8. Bon atw a2 1 wort 2*nseck om sm 
13Ve ‘wt 1h Yous t'nob I, badexs eae <u 


a'ased +2 2D sau Baek Rex ew agaitisy tbat Te eta 
sasdnan. & de> ovlp Ltkw aw 





ALLWEST REPORTING L.TD. 5888 | 
BURNABY 2, 8.C. 


V.L. Horte 
Cross-Exam by Bayly 



































route which is marked with a dotted line -- 

; A eS. 

a Q And the proposed alternative, 
; Shallow Bay crossing and cross-delta route which is 

| marked with a solid line. 

a A Yes, sir. | 
4 Q Now, as I understand | 

what is referred to in Exhibit 54 as the route 

| change that was made to accomodate the mammals, fish 

a and birds was the dotted line going to the west 

a side of Travaillant lake in this map. 

| A Yes, the original 

5 | route through that area that was modified could 

is be represented, if you like, by a line that fondanentally 
s cuts through the middle betweenthe dash line on 
| the prime route and the solid line showing the | 
| cross~delta route which would extend directly to 

. Thunder Bay. The original routing through there 
~ | was a line that basically went through the middle 
ie inbetween those two lines. 
. | ; MR. GENEST: JI think Mr. 
‘ Horte meant Thunder River. 
” MR. BAYLY: When you say 

| Thunder Bay I think you are referring to the Thunder 
% River? 
- A Thunder River, sorry. 

os MR. BAYLY< I thought we 
: had : a new. rcute. 

29 | 

ol MR. GENEST: I thought we had 

h another alternative route. 





| THE COMMISSIONER: It is the 
edge of the shield route, isn't it? 
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S, MR. BAYLY: Q Now, when you 
3 | filed this as an alternate -- 

4) A Yes 

st Q -- we note from this map 
é | that that portion of the pipeline has been moved to 
7, Phevensi side, OF the sake, it doesn’ t.go through them, 
3 | but it does go to the east side rather than the west 
9 | Side. Was this on information from your various en- 
10) vironmental consultants? 

11 | A Yes, my understanding 
12 | is that the environmental input to this is fundament- 
13) ally, and even back at the time when the prime route 
14 | was selected, and during the period of those discus- 
15 | sions, was that from an environmental standpoint the 
16 | suggestion was that we should go either to the west 
a OGSLOU ne east of that aveariand.as you can see from 
18 | this map, that is precisely what has been done. In 

| 

19 | the case of the prime route we've gone to the west 
ro Side; in the case of the cross-delta route, were that 
21 the route to be selected, we would stay to the east 
ta. side to avoid this environmental problem. 
33| | Q Now, having made this 
24 | decision, and as I understand the evidence of Dr. 
25 | Mollard, and without referring to a specific passage, 
ea he noted that. the Travaillant Lake area would be one 
27) where borrow would be required to be brought from 
3g | some of the rich deposits probably around Travaillant 


Lake to the pipeline. Will this affect the environ- 


| 
| ment and the birds and mammals and fish that you did 
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not want to disturb any more by taking this cross- 
delta alternative than by taking the original prime 
route? 

A I don't know, I guess a | 
great deal of that depends upon the time of year that 
it's done, and I'm not very familiar with that specific 
LtenusAboutvalien® canthelpayou with, sir, is to tell 


you generally what happened, if you want to get into 





specifics such as that, I think that really there are 





people that could help you much better than I could, 
namely environmentalists. 

Q All right, and can we 
assume then that if the cross-delta becomes a firm | 
proposal, that we will get another chance to ask the 
people who know about borrow facilities and this sort 
ofLpehing? 


MROEGENEST :NiSsthink, GMré 





Bayly, that regardless of whether the cross-delta 
alternative becomes a firm proposal, we'll have that 
evidence. 
: MR. CBAYLYs (Thank i youj;rsirs 

Q Now, Mr. Horte, have your 
environmentalists given you any opinions as to whether 
a Single additional year is sufficient time to assess to 
your standards the cross-delta proposal from an environ- 
mental point of view? 

A Yes, the opinion I have 
from our director of environment, Mr. Hemstock, is that 
with the studies that are going to be undertaken this 


summer and completed this summer, they feel we will have 
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a good assessment of environmental aspects of the 


cross-delta route. 

Q Tetake it then that 
some of this work has already gone on! 
A Yes, a certain amount, 


and there has been work done by others, some of which 


we have acquired in that area. 





Q Lf ,L cwere ftoesuggestuthat 
there might be the kind of happening in the Shallow 
Bay tae andpbuhl give tyvourthis sas tancexample (== that 
for example the whales wouldn't come in the way they 
usually do, would that make it impossible for you to 
complete it in the one year? Would you have to wait 
until an additional season had passed? 

A Well, I can't be that 
specific with respect to thebeluga whale situation, | 
I do know that a good dealjof study has been done in 
this area. A study was undertaken by certain oil 
companies, I think it's referred to as the Slaney 
Report where Dr. Slaney has studied this area. We 
have acquired and paid for that information and it 
will only be really augmenting that information,the 
work being undertaken by us this summer as it pertains 
at least to the beluga whale. Again, I think that 
the question in depth could better be put to one of 
our environmentalists; but my understanding is that 
they feel that they will have, at the end of this 
summer, sufficient information with respect to that 
route to make a good environmental impact assessment. 


Q And I'm assuming then 
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i} aha 
1 that!there is some area that they feel has not been 


adequately covered because of some happening during 




















3 the summer, or lack of happening, that you will need 
a that additional information to come forward after? | 
t 

5 | A I'm sure that that would 
6 then have to be brought out, if that were the case. 

hy Q All right. Now in this 

S| cross-delta alternative proposal, did you or do you 

>| plan to contact local people toeget advice from them 

10 | on the proposal and their understanding of the habits 
ML Of theAvariousalifenspecies that usé this area? 

12 | A I can't answer that 

13 | questionodirectly< I'm not sureowhat all the environ- | 
a | mentalists do in assessing that environmental aspect. | 
15 Q All right. Well, is it | 
16 | feat CO say then that’ Arctic Gasidoes.not give any | 
17 | direction to its consultants about this sort of thing? | 
18 | You give them a free rein, you don't say, "Go and | 
19 | consult the local people, or don't go and consult the 
20 | localrpeoples” 
21 i : A Well, we hire the best 
se experts we knowooftancthislarea;handecertainly to a 

23} great extent we have to rely on their judgment in the 
24 | environmental area, and we do rely on their judgment. 
25) We think we have some very excellent people in this 
26 | area, and that they, in being scientific and going about 
27 | it in a proper way, that they will get all the inputs 
as that they think can be helpful. | 


Q Aldorighte tT Welivan answer| 


! to my question, though, I understand that you don't 
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do this kind of -- 
A We don't direct them 


specifically to go and talk to people in the area about 





the environmental aspects. I'm sure they do a certain 
amount of this, but I can't be more specific than that 

Q Pde rl Oat, el, Me juls & 
interested in Arctic Gas' actual input, and it appears 
work-- 
to be none, that you leave the consultantsto do their/ 

A Well, Arctic Gas' input 
Ps thatthe director Of environm mt for Arctic, he 
is an Arctic Gas man. 

Q ALI right, but your don’t 
give a policy direction as to how they should do their | 
work. You leave them to do it in the best professional 
way they know how. | 


A Yes) sir. 


Q Now, to your knowledge, 





Mr. Horte, when it was realized that the pipeline could 
not be built without crossing and affecting a large 
number of traplines, right down the Mackenzie and in 
the delta area, was a decision made by Arctic Gas 
to consult or not to consult with the trappers or 
their associations? 

A Noy 1 vehinks a= again 1 
think that someone else can go into this in more 
detail, but I do Know that we did consult with as many 


tt .cetera 
of the Trapping Associations'as possible that would 





talk to us. We tried to map all the trapping areas 


etc. along the Mackenzie in the course of those studies). 


QO Dit rian now, pis this 
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sort of thing done when you build a facility in the 
south? Do you go to the people who -- I know they 
don't trap so much, although perhaps in places like 
northwestern Ontario they do; but do you go to the 
farmers and say, "We're thinking of putting a facility 
through here. Here is the route. It happens to go 
EM eOuUcCh et Snel Ot. VOULS .-) 

A Yes, certainly when 
Vou revacallring might -ct—way vou Nave, to talk to 
all the landowners whose land you're crossing. 

Q Ali ri ont nowy. dO ou 


just talk to landowners, Mr. Horte, or do you talk to 


people with an interest in land in terms of using land 


for say registered traplines or fishing spots, this 


sort Of thing? 
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A Lecan ty besspecific 
| on ,thaté. =sAs, you tknow, tall japplications sin connection 
a with pipelines in southern Canada and during the | 
a history of those applications theyhave all had | 
>| to be approved by 2) regulatory body. The hearings 
6] are open and public hearings where representation | 
‘ is often made by parties. The hearings are acvertised, 
| the location of the pipeline specifically is advertised. 
a Parties do attend those hearings that have warticular | 
iA questinns or problems associated with the routing 
i of the pipeline, their submissions are heard and 
12) in the final analysis the regulatory body approves, 
ad sometimes with change, the facilities that are 
= suggested. 
ae Q Now, to get into the | 
pe area of trap lines, has Arctic Gas contemplated | 
he the possibility of compensating people whose velinecs 
18 is affected by the construction of a pipeline or 
19 | , have 
other facilities in areas that they ‘traditionally 
od used to make their living? 
aa ; A I think like any other 
22 pipeline to the extent that people are affected 
vag and compensation is due, certainly we recognize that. 
| Q Now, when you say 
a * you recognize that, do you mean you recognize that 
a as the responsibility of the builder of the facility 
. or somebody else's responsibility? | 
a A As aebuiider of the 
oe foci tity. 
oats Q Now, taking a specific/ 
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“| Groa taciaity, Lan ©£eLereing tO a COMmMpressor 
ay station site that Mr. Williams now knows of at 
| 
| Big Eddy -- 
7 A Sorry, where is that? 
>| Q Big Eddy, on the 
ey west side of the delta. Perhaps Mr. Williams could 
7 be asked to. point that out to Mr. Horte’% 
‘A Mis ceOll. ay the end, oF 
| this hearing we will have discovered all of Mr. 
i Bayly's favorite fishing and hunting grounds. 
*| MR. WILLIAMS: Is that 
ee 
| CA-08? 
:3 1 
} MR. BAYLY: I believe so, 
14 | 
yes. 
15. 4 
\ Q Now, Mr. HOrte, 
“a i has COMeeOuL in evidence, Doth in the formal 
ei hearings and in the community hearing held in 
ml Aklavik that there is some concern about locating 
an a compressor station at that spot since it is a 
| 
- irourttOndal Anis proauctit ve fishing spot. for the 
ed people of Aklavik. What I am wondering is, because 
2 I am interested how the process of decision making 
os is made by Arctic Gas,has this information reached 
4 
| yOu, that thiS-is 4 concern! 
a A Certainly ..there 
a 
| are these concerns. I can't -- Certainly I hear 
a 
"| about these concerns and what is being done about 
> | 
“ them: I can"t be specific’ with respect -~to the one 
29 || 
a you mentioned here. 
Q All right, now, we have 
| 
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} had some evidence from the Purcell panel, among 
2 others, that it is difficult to move compressor 
3] stations, but that it is possible and what I would 
4] igke to know is/== 
5 | THE COMISSIONER: YOu moved 
6. them on the plan. 
7 MR. @BAYLYS6@.Oh, yes, I don't 
8 | mean lifting them up and moving them, sir, -- I meant 
9 | to relocate them. 
10 | Q What I am interested 
11] th KHOwWiNg; + siry BSFLTS theres est tosdbet asmesponee 
12) TOP ent Ss kindVosleoncern istitedikelyogto happen at 
13 | this stage or will it not likely happen until after | 
| | 
| the conclusion of these hearings? In other words, | 
15 when does Arctic Gas plan to responé to the kinds | 
16 of concerne that the people of Aklavik have expressed | 
ca about the location of this facility at Big Eddy? | 
18 | A Well, a compressor | 
19 station move is of course much more difficult, - 
29) | in that this spacing has to do with the distance 
| in which you can move gas. The distance you can 
ee pump it and continue with an efficient system. 
23] In other words, if you change the spacing a great deal 
24) you would change the throughput of the pipeline. 
25 Certainly within a mile or two, although it does 
' 
26 | have some effects. I think there is room to 
27 | move thse stations. Otherwise its -- if it were | 
28'| changed much it could result in a change at compressor 
i 
29 | station spacing all the way down the pipeline. | 


30 | Q I realize that this ea 
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Cross-Exam by Bayly | 


then perhaps have a house of cards effect and 
somebody down -- or up river might say, you have 
moved the other compressor station into a place 
that we don't like. 

A Ves, Cigiut . 

Q It is possible 
though to move it a certan distance. 
In answer to the other part of the question, sir, I 
realize the difficulty in moving this kind of 
faciivtey.. - Can: *you: giveme’ an idea’ ‘of what sort 
Of tpolacy Arcti® Gas. is “ikely ‘toladopt ‘about 


responding to concerns that are brought up in 





these hearings? | 
A Vou (Gant just ddneeaize 
on something like that. I'd say that we are prepared | 
to look at anything that is ‘suggested and respond 


toon itvand advise whether!ior mot’ we think that cis 


feasible or whether that can be done. 





Q Aldwagheiye: now?,S tin hag 
to the line of questioning that Mr. Bell had put 

‘to you yesterday on roads you said thatlyou would 

fix up roads reasonably if required to do so. Is this 
sort of concern that I have expressed about this 
compressor station something you would do if required 

to do so, or would it be something that Arctic Gas 

could contemplate doing voluntarily without it 


being a condition of the granting of the right-of 


way? 
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Vol. Horee 


Cross-Exam by Bayly 
A I think it's something 
in this case, within a limited distance, something we | 


could agree to voluntarily, if that were deemed to 





be desirable. 

Mk. BAsgvs AWE Tight. 

THE COMMISSIONER: Before we 
leave this, Mr. Bayly, the questions you're putting 


relate to the procedure that we will be following, 





at least that I expect we will be following,and which 
I asked all parties to consider yesterday. It seems to 
me that if you're going to say that the compressor 
station at Big Eddy ought to be ten miles farther 
away, than it is, then you should be prepared whenever 


we get to arguing about terms and conditions, to put 





that ferward as one of the terms and conditions you 
want imposed. In the meantime, there's nothing wrong 
with doing as you have, putting Arctic Gas on notice 
that you're going to be dskingifor thatisoj that) they. | 
can begin to concern themselves with the question, 
"Will we move it? Can we move it?" 

c If they can't, they had 
better be able to come back here and in due course Say, 
"Well, we can't move it, it's impossible," and be 
prepared to justify it. 

Now that's the way I envisage 
us working these problems out, 


MR. BAYLY: I'm quite prepared 


to recommend that, sir. I see the difficulty in just 





recommending it, that it may be at that point ina 


sense too late to come back and hear evidence on why 
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Nise LOI Ibe 
Cross-Exam by Bayly 


not. What I want -- 


THE COMMISSIONER: «Yes. ‘Well, 


we have to struggle with that, but for instance, I | 


think Arctic Gas knows very well now that you're going ; 





to fight to have that compressor station moved out of 
there, and that is an issue that is now clear-cut, and | 
good buck otoeboth toh ty ol | 

MR. GENEST: Well, may I 


interject, sir? We know what Mr. Bayly wants to do 


with that compressor station. But until we hear what 





other people want to do with other compressor stations, 
it's hard for us to give an answer. A move there may 

affect a move down -- we may end up in somebody else's | 
Big) Eddy. : 

THE COMMISSIONER: That's aie, 
that's why the community hearings are going to be so | 
important, and -- 

MRLOGGENESTS Me might addse sir , 
that we like to hear these concerns. My view of the 
Aklavik hearing, from that point of view, was, if I 
May respectfully say so, disappointing in the sense 
that we heard the,very strongly the position taken by 
the native people as to their land claim settlements, 
and their dislike, if you like, of the pipeline; but 
we heard very little of the kind of suggestion that 
you're talking about relating to terms and conditions. 
We would hope that in other community hearings we get 
mere wofwihat input. 


MR. BAYLY: Well, Mr. Commis- 


sioner, I think it's fair enough for Mr. Genest to thin 
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Vii. Howete 
Cross-Exam by Bayly 


1 that but we haven't made that sort of comment about 


ie) 


any failures we felt in his panel to respond to the 























a questions that we're interested in. 
| 

4 MR. GENEST: I'm sorry, I | 
5 didn't mean to be provocative. I understood the posi- 

6 | tion of the people of Aklavik quite well, but we didn't 
7 get themconcerns that they;would have if they failed 
| ingthein finstsargument.»,,Perhaps, its difficult, for | 
9 people to understand what lawyers understand are 

10 argumentstint theealternative. 

11} MR BAYLY: I think that may 
al be one of the problems. 

13 | A If I could, I'd like to 
14 add to the comment made by Mr. Genest. i ¢hanki¢hat | 
15) it is very important and difficult for us to respond : 
og to every suggested move. I think we need -- you know, | 
uP there is an accumulative effect of these things and | 
a I think we really need to look at them as a package, | 
Loy aS a total, and then see what the overall impact would 
20} be. It would be great for us to say, "Yes, we can 
ea move this or we can move that," and find that when 
22 | we put it aldn together: we, cant lives with) L&,.»'\So 

23) vou. do haverito: Looks ak) iti an,cotala ty, a myh » Opinion, 
24 in most cases. I'm sure there are instances where 
25 Enis wis snot true. 
26 THE COMMISSIONER: Well, I | 
27 | think we all appreciate that, Mr. Horte. The pica 


is we won't know until the last community hearing is 


over and until the last witness at the formal hearings 


eee has left the stand, we won't have the totality of the 











; We Bigony one 30° ROLF 
7 

; Le les seo edgaep 
ean 
Deaths te1i3 zed ni 
ut Siw Qies esobru o4 efgoeaq 


fimbib oy tne of 
























hefist yeas ii oV6 

| 302 seal 

api basen sbiin = 
~~. 

7. ye + ot etaomiers 

Wem secs Anika: ot) ae on 
_ - Slampeatdere orty to BHO od 

6s ott fT pest ae ~ & | | ~~? 
sero Anis. FE cE 0 ae) PR eRe vont oft Od BBB 
bnowset of “ae 20% Hsnteat ee Jectiogni YRSV SRE 
word LOY =< Beem aw Aadet © fuver bedaappve yieve of 
Bre epobit seaty Br) Son Vie Systelinminos as at sxerd 
ocnJo&6g 6 BS mais IP koa! Od ‘imaw yileet ow Andi 3 


| biveow sseqmi scur gious SeiWiase Got) bos > fs 
| ne? sw 29" ye od Sey soou sd bindw OR yed 
| steel: seid! oa: (hs ew 50: aa lated 
. e2 sate dew ov: BR had an Meee ike 32 90g Sw 


ee ae 

























ALLWEST REPORTING L-TO. 5902 
BURINABY 2, B.C. 


























V.L,. Hore 
Cross-Exam by, Bayly 


evidence before us; but in the meantime I know you 
will be thinking about these things. 
A We will be looking at 


it piece by piece as we get a feel for the situation, 





yes. 

MR. BAYLY: I'm suggesting too, | 
Mr. Commissioner, that ag heanee is nenditferent | 
from the process that I understand Mr. Horte to say 
that Arctic Gas goes through when it gets a number of | 
consultants to decide whether or not environmentally 
they can cross the delta. That is before the totality| 
of the evidence is in. 

Q Now, with regard to 
campsites, Mr. Horte, and I'm referring to the big 


camps that will be set up-- 


| 

\ 

t | 

A Construction camps? | 
| 

| 


Q = hconstructiron teampsi; 
yes. 

A Mes iswr< 

6) Do you know whether 


Arctic Gas consulted people in the nearby communities 
about locations of construction camps, and whether 
their concerns were catalogued and taken into consider- 
ation in the location of these camps? 

A Well, I do know that 


there was input from our sociological consultants who 





did make visits to those communities, people that -- 
of our own staff who have visited those communities and 


these factors were taken into account. 





Q Alea toi gint 
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C ross-Exam by Bayly 


| 
Vilbs Horee 
A I “don"t *knowrhow’'-= as | 
I mentioned yesterday -- frankly how good these inputs | 
were. There was a period of time in which there 
appeared to be an ability to communicate and get some | 
inputs. Then we reached the point in time where it | 
appeared as though we were really not welcome in the | 
communities to discuss these matters, and so it hasn't 
been an easy problem, easy to necessarily get these 


inputs;to the extent that we obtained a feeling of 


those inputs, we tried to reflect them. 





Q ALIS clone now, Could 
you tell me how you would -- if I can give you just an 
example -- how you would respond to it. Assume that 
| 





a community said, "The camp that you have placed within, 
Live come htiteo er Us is ytoo lose; and, at svn a 

Spot that we like to go to trap muskrat. Could 

you move it?" Would your approach to that be to con- 
template suggesting that you could put it in several 


other places, or would you just leave it and just 





realize that was a concern? How would you propose 
to deal with that sort of concern? 

A Well, you would look at 
that concern, along with the other concerns, that 
being of the environmental concerns, the straight 
Shgineering concerns, the cost concerns associated 
with that,to the extent that within all that you could 
accommodate to this, then certainly you would try and 


GOmsor 





Q What I am suggesting, 


sir, is that there are participants in this Inqury 
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Veh: Horte 
Cross-Exam py Bayly 





who may express their concerns in that way, that, 

"We don't want it there." I am suggesting -- and 

you can either accept this or reject this -- that the 
Onus is then on Arctic Gas to suggest some alternatives, 
it lisn clon thesother sparcicipants,to-.say /,}It) should 


go there or here," because the other participants may 


| 
| 
| 
not have the expertise, the kinds of economic concerns, | 
etc., or facilities location concern that Arcti¢ Gas | 
may have,so they are not in an informed position to 
Suggest the alternatives that they perhaps are expecting. 
A I agree with that. 
I think we have to respond. 


QO All right, now when you 


say you have to respond, have you contemplated methods 





of responding that will be meaningful to the communities 
so that they will have a chance to consider your 
responses and perhaps react to them? 

A No eeealiy., i must say 


that my own feeling on this has been that during the 


course of these hearings, as we're doing here now, we 
willjget.a feel of, this situation, ias the Commissioner 
suggested yesterday, he's looking for this kind of 
input on these various areas, from the standpoint of 
conditions that people think should be imposed We are 
going to have to respond to that sort of thing and 
explain why we think it is desirable and that it 

is feasible to do what has been suggested, or why it 
is not, or why some other alternative might be a situa-| 
tion that at least partially responded to the problem. 
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Vou... Hortce 
€ross-Exam by Bayly 


A Now, my problem is, 
are we going to go round the circle again, you know, 


somewhere? How long a process is this? 





QO Well, I think we share 
that concern, sir, and one of my reasons for this line | 
of questioning is that I can contemplate the possibility 
of having to go back into communities a second time 
for you to present what may be alternatives. Now I 
Gonvc thank Chat. Ss Sone eae we want, (b) the 
communities want, and (c) that you want, if it can be 
avoided. I'm trying to see if you've thought of a 


way as Arctic Gas to avoid this dilemma, which we 


may well be faced with following each community hearing. 





A No, I haven't. Certainly 
it's something that maybe we should consider, but -- 

Q Now, back again, Mr. 
Horte, to the subject we were discussing yesterday of 
gas supply to the various communities. 


A WelSmesuuiar 





Q Now, was each community 
in the region adjacent to the pipeline, that is the 
Mackenzie Valley and delta, approached with regard to 
its desire to have gas supplied as a fuel by Arctic 
Gas? 

A i can’t be wure of that; 
sir. I think it was taken for granted that basically 
if it could be made available that people would want ve 


Q Well i'm afraid your 
answer has confused me, Mr. Horte. I gather you don't | 





know whether that approach was taken, but you do know 
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Vii. Horte 
Cross-Exam by Bayly 





that the assumption was made-- | 

| 

A Yes* | 

Q =—Crhatepeopleowould pete 

gas. | 
A Mesa. 


| 
| 
| 
| 
| 
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Q And did Arctic Gas 
receive any guidelines from the Government with regard 


to gas supply to communities in the Mackenzie? 


A I think we were informed, | 


certainly in discussions -- informal discussions with 
the Department of Indian and Northern Affairs that 
this was an area that they certainly indicated 

they wanted carefully considered. 

Q Deechat ascot nas 
they went! Did they mention specific communities 
or all the communities or -- 

A EL think ‘that they 
wanted to see certainly what the likelihood was of 
serving gs to communities and along the route of 
the pipeline. 

Q Were you involved in 
these discussions yourself? 

A In some of them, 
yes. 

Q And “could you, tell 


us with whom you discussed these at Indian Affairs? 


A Tiican. recad conversations 


with Mr. Hunt in this connection. 
Q And is thatithe only 
person that you recall conversing with on this subject? 
A There were others in 
attendance at those meetings. I can't be specific 
as to who they were. I think that Mr. Yates at one 
Of tiensa— Vististican t- recall the persons. There 


were more than one -- there was more than Mr. Hunt 
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| 
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at the meeting -- two or three other officials. 
Q All right, was this 
a méeting at which minutes were kept or at which 
a transcript was taken? 
A No. 
Q So ‘there is no record 


of this meeting except what you have in your own 





mind about this discussion? 

A Yes. 

Q And was thas a 
discussion initiated by you or one that was 
initiated by Mr. Hunt or one of his staff? 

A gecan!t cell vou 


specifically how it was initiated. Wehave meetings 





from time to time, head meetings in connection with ) 
filing the applications, etc., as we have had 
with all regulatory bodies during the course of 
these meetings. Certainly often many matters 
are discussed. 

Q i eerie. «and 
is your statement of yesterday that you would 
supply gas to the communities if requred to do so as 
a requisite to getting your regulatory approval or 
that- you would do so if the Government were to 
pick up some of the subsidy costs, a result of this 
discussion? 

A No, ‘they are’ not; sir . 
Those are strictly our own policy and philosephy with | 


respect cto” It. | 





Q So you had no 
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> 
ce 


agreement with -- | 





A Never have had -- ! 

Q ‘eh Indian Affiars about 
that? 

A NoFT Sir’ 

Q Now, Mr.Horte , if | 


| 


Pecould refer you to, page seven of your prepared evidence. 


A Ves. | 
Q And I am referring | 
to the item number three, \pipeliine isizing*-- 

A Yessir. 

Q In that paragraph, the 
second sentence you say: 


"Generally providing gas volumes are 


available to justify its sizing, 


the larger the diameter of a pipe, 
the more efficient or more economical 
the transportation of gas through 


such a pipeline becomes. 





Now, we had questioned, I believe itwas Dr. Clark, 

about the effects of chilling on the economics 

of the transportation of gas, and he gave an 

answer that I found rather puzzling, saying,'‘that 

economically it did not make much difference whether 

you chilled the gas. It 1s\ justiaay, rudimentary -- 
MRS GENEST yo(Mr.Purcell 

made a similar -- I think thatwas thoroughly gone 

into with Mr. Purcell who was the economic man on 

it and the evidence is clear that the decision 


was a geotechnical one. It didn't -- the economics 
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ho 


1| of throughput were marginsl and -- | 
: MR. BAYLY: I had not 


v9) 


considered, Mr. Commissioner, that Mr. Purcell was | 














“4 an economics man. I considered him a Scientific 
5 | man and I was wondering if Mr. Horte as definitely | 
6. an economic man, will confirm what Mr. Purcell | 
hy Says Dv << | 
8 MR. GENEST: You just | 
9 | wantea a confirmation. 
10 MR. BAYLY: Ok les land Oe doe 
Be MRea GENBGl« ~Oh,)2 am 
a sorry,1 thought that the record was quite clear 
i 
13; On ena. | 
Lay MR. BAYLY: 
13 | Q Is that your understanding, 
£6 | Sie? | 
ti A Would you repeat the 
i 
13 | question. I have Justalosk pin gehe conversation 
F 
15] exactly what the question was. 
20 | MR. GENEST: So that 
| 
21) is how clear I was. 
i 
ae MR. BAYLY: 
23 You want to use a big 
24 | pipeline so that you can move more gas? | 
a A YesgaSar< 
ae Q But you don't want 
27 | to chill the gas because you want to move more gas, 
ee | you are chilling it for other reasons, for 
29 | geotechnical reasons? | 
30 | A No, fundamentally the 
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Cross-Exam by Bayly 

i chilling aspect of this pipeline was for 

aI permafrost reasons so that you would have a secure 

al pipeline in going through the permafrost, that 

4 | you kept the temperature of the pipe below the 

5 | temperature Of the permafxost Sesthat you would 

6 | not create a thaw condition. 

7| Q Yes, I realize that 

8 | sim 

9 | A Now, in the cooling 

10) process itself, while it is a very expensive 

11} process there are some benefits that result so that 
12! it is not all an expense % 
i3| In other worés, if 
pa you are moving a gas that is cooled, it occupies 

15 | less volume, the same cubit foot occupies less | 
ea volume and threfore more Mcf's can be put through | 
i 

17 | the same pipeline operating at a low temperature | 
13 than they could if that pipeline were operating 
LO a at a higher temperature, so this partially at least 
20 | offsets some of the costs associated with the chilling 
21) process itself. But let's take for eaample,in southern 
22 | Canada where you do not have the permafrost problem, 
23 | you jenn ee gerimto this chilling process. You 

24 would simply cool the gas on a big transmission|line 

25 | sufficiently that yu didn't get a cascading effect, 

26 | so that the temperature got higher and higher and 

27| higher as you went from one compressor dation to the | 
23) next. 

29 | Q Adjl jnightsusosnénwe 

30 | take the balance then you say that it costs more 
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y to chill it than the benefits that are involved? 
2 | A Ves stsir< 
| 

3 Q Now, referring 

7 to page 12 of your prepared evidences-— 

5 | A Yes . 

a Q I am referring to the 
7 second paragraphiy Eipstwottadl: tosthej--sand) 2 

8 | won't read the sentence, but basically you say 

9 | that. you wil have to inerease the size of the 

KO: right-of-way perhaps from 15 to 20 feet in otder 
il! to loop the line, would thatbe fai rato, say? 
12} A hes. 

13 | Q Have you contemplated 
14 how far apart the two pipes would be on the loop 

15 | line? 

16 | A Not specifically 


exactly the distance. I think that the distance 





na would probably not be over a distance of 30 feet, 
19 | and maybe less. 

20 | Q I assume when you 
21} do this kind of additional construction that 

| additional borrow is required to do this kind of 
21 work, Fe that true? 

24; A Welly; toethe extent 
25 | that borrow is required in connection with the 

2¢ | laying of that second line, yes, sir. 

27 Q Now, you stated earlier 
28 | in cross-examination that much of the study 

29 | on looping as to its impacts and its requirements 
30 | have not been done. Have you initiated studies in 
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Mind, yes. 


a° 


1 contemplation of looping that would suggest whether 
2 | Or not there is enough borrow facility for the 
3 additional line caused by looping? 
4 | A Not to my knowledge. 
5 | Sit. 
6 | Q So would it be fair to 4 
7 that ou don't really know whether there is sufficient 
8 | borrow in some areas to put the looping in ? 
Qi. A i con, t know, sir, 
10 | I -- maybe some of our technical people do. 
M1) Q All right, now, when 
12) was this decision or judgment that looping 
§3 | would very likely be required, made by Arctic Gas? 
14 | A Well, you know, it is 
15 | no major decision. I think that when you just | 
Gel look at the potential of the area that we are | 
17 | going into, you have to contemplate that there may : 
18 | well be looping. Now, whether there is or NOt aS | 
19 | a fact that nobody today can tell. This will only 
20 || be unfolded as the development in the area indicates 
22 | that there in fact is =~ that thespotential that 
a2 people believe is there, isvin fact being realized. 
23 | Q All nght, you are saying 
24 | that then as an experienced person in the field that 
25,| it has always looked like there was a good enough 
26 | potentiadk that looping would be a sensible 
a8 thing to contemplate at some point? 
28 | A yeaves aulethimiubhat. that 
29 | is certainly something you have to keep in 







_ 
cis ™ w anevein. is Deals m4 to | = pital RE 
- | ia Aes, citi Mtg wormed dydbne - ott Be 


oe 







| Baeues enti Bano. 





7 Aphal Deonnk vito 13M - 


" 


‘af xist od 4h bivow oe 2 













4uetoe®hu wt erads watdedw wert yl isss 2*ob cov sacs 







itasol Sade Sud ot ecsis soe wt wouzed 




















- 


i'fiob I A 
Mood Ledinits ano to amos scjanen, t 
iv won . stip FLA p 
crempbir TO ne kesovp aids 25w 
situs’ ya eben .betiuge: ad yledrl yisav Bbluow 
t& wordt voy ¢fLaw A 
sent wor nedw aenkh wa tris FT _tafetioeb z~oPSsm on Ves 


or5 ow Jadd 2426 ott to Iptstiinsoc ofa 28 tool —— ras 


— 
thE LR 
nt 
e 
te 
ni 
tae] 
4a 


vem s2ets todd efekqnaedaoo of sved voy , OFML enion 
mn 
| ei ,#On w { eted? ~edtedw ,wot! .pargool ed I Low 
D; } 
) vino Liiw #in® ,ffe2d feo yebos ybodon tedz 3262 5 . 


| oe 3b J =} = 2 RY ST} nt 2 nengolsves Peye he 2k ba .o] feta ad 
de s ‘ BL 2 


5 
¢ 







j fads Lich ade: 38g —- el Sos? nt sitet? ts8azy iy 

i P | 7) 

: -besiise: shied Jost al et stedt 21 eveiled eiqosg pss 

7 7 oe 
pniyne o16 voy ,sape LhA ) 7 | o 


‘nek 


 -gee9 Blok? sit ob steereg bevasiteges a6 BA. nests saith 
my 

fipvone Soop 6 Be etads S5aii badtool ewwis st . 

aldiases p otf saat tmewook et oa ae 


5914 


ALULWEST REPORTING L-TD. 


BURNABY 2, 8.C. V.L. Horte 
Cross-Exam by Bayly 











1 Q Well, could you look 
2 | at exhabiteo4 then, please, sirj;,and I am. referring 
3 VOuUstO, S=Brwz, at page 424. S0rGy,; S—Bssla2iea; 

4 page) four. 

>| A Page 24? 

6 | Q Sap Pa Guesss LL 

7 is under tab decimal 2. 

8 MR. GENEST: It.is the 

9 second bright red or dark red tab. 

10 | A Vesmusii, 

11] MR BAY: vit. ist under 
12 ' systems configuration and it is on page 4 of 
13) that section. 
14 | A I have 8-B -- then 
15 | there is a pink tab -- 

















saa Q There is a pink 

17 | tab one and then there are two white tabs. It is 
18 | the white tab decimal 2. 

19 | A Yes. SiEw, Page “4? 

20 | Q Pages LOuLt, ayes. 

pial ‘ A Yes. 

2rd | Q Looking at the last 
23 | eee eee not including the one with the 

24, Single sentence in it and may I read that paragraph 
25 || to you: 

26 | "For thetwo gas supply lines, 42" pipe, will 

27 | provide a comparable cost of service to that 
23 | of 48" pipe at! fifth year design volumes. 

29 | The optimum capacity of 42" pipe is appro- 

30 | wack tek ercy! C0 gs) | mes 
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2 MR.GENEST:Billion. 
2 Q Britiron? 
3 | A NoRppt3 256 million 
| which is 3 billion 250. 
5 Q Allright, 3,250,000,000 
6 cubic feet per day? 
7 | A Right. 
i Q Compared with 
feet 
. four billion and a half cubic'for 48" pipe. 
10 | "aS pipe was selected because of the 
at greater excess capacity it prcvides." 
12] And this is the sentence coming up that am interested 
13 | int 
it, “fhe fapplrcant™ 1s" contident“that "this 
ee additional gas will become available 
ioe and tan then be transported without 
a the need for looping." 
18 
Lo | 
a 
211 i 
2g 
33 | 
24 || 
a 
26 | 
27) 
28 | 
29) 
40 | 
| 
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Cross-Exam by Bayly 


What puzzles me, Mr. Horte, 
is that Arctic Gas is made up of experienced people in 
the field, why it would make an application with a 
Statement like that in it in light of your evidence? 

A Well, to the extent that 
this additional capacity, that is as I see it, the 
difference between 3 billion 250 and 4 billion 5, we 


that 
feel confident that! amount of gas will be available. 





At least to that extent, and to the extent of that 
difference you wouldn't require any looping during that 
period. 

Q AL’ right jmsovlany mis= 
understandings that I have had about the need for 
looping arrives from that interpretation of this 
paragraph’, 

A Yes, L think that's. how 
you have to interpret that. 


THE COMMISSIONER: Well Mr. 





Bayly, before you leave that, what is it that you 
don't understand, because I don't think I understand 
it? eather, 
MR. BAYLY: Mr. Commissioner, 

when I read that paragraph the first time, and as 
a matter of fact when the information was taken to the 
communities, it was that they were using a 48-inch 
pipe because they didn't need to loop it so they 
would only build once. Now it turns out that that 
paragraph doesn't mean that at all. It means that 
they won't need to loop when they get to 3 1/4 billion 


cubic feet per day, they won't have to loop until they 
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get to 4 1/2 billion cubic feet per day. 


THE, COMMISSIONER: I under- 


Stand. 





Mie Obey iw: AG IMT. -OCOLta Says, 
they wont have to Joop till its full. 
THE COMMISSIONER: They won't | 


have to what? 


MR. BAYLY: Loop until the line 





is full, and this line takes longer to get full. 

QO Would that be fair to say? 

A vec 

QO And I assume that from 
your evidence when you loop a line like this, you loop 
it until the line is twinned all the way before you 
Siar Toopings time, three, if you should ever need to 
do that 

A VOU OOD ita ci rots sand 
then you power it up. As you know, the loop itself 


only would increase the capacity on -- as shown on 





the diagram the other day, On a 48-inch by about 55%. 
The additional 45% increase in capacity is brought abou 


by the duplication of the horsepower. 


Q So you add compressor 
stations after looping< 

A ves. 

Q And what I'm asking is, 


would you just loop to make two lines before adding 
compression, or might you loop and add three lines 


before adding compression? 





A No, you'd definitely 


i 
a 
a 
i 
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add compression before you started looping again. 

Q Diver git, and as, YOu 
Stated, there's no way of telling at this point whdher 
you might have to loop a third time, that would depend 


; ee: 
on new gas discoveries. 


A Ves ic would. 
ALL rrghie. 
A PUewouLd take: a. tot Of 
gas. 
Q Yes. Now looping a third 


time sounds like a tremendous amount, but as I under- 
stand, there are gas pipelines in Southern Canada that 
have been looped more than three times. 

A ves) but they didn7t 


SraGesOur wate dann ingtial “capacicy of 4 91/2 billion 


cubic feet a day. For instance, the Trans-Canada system} 


going from Alberta to Winnipeg was initially built with 
a 34-inch line, looped to Winnipeg with a 36, then 
looped again with 36, and is now being looped with a 
42, with the loops not having been completed. When 
you put all those volumes of gas together, that system 
Perstiil net moving 4 W/2 "billion cubic feet a ‘day. 
So this demonstrates the advantage, certainly in this 
COUNTLY, Of GOing @s Dig as you can. 
| Q All right now, you made 

a statement here about impacts, and if I can read that 
LO you, wecause — 11nd tC a bit. contusing. 

"Very few, if any, additional operational 

iMpaces would occur, L think’ it also obvious 


that further impacts on an already -- on an 
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1 area already impacted upon will be of less 
2) environmental and sociological significance." 
3 Now is that an opinion which comes to you from your 
i consultants, or is that your own personal opinion? 
| 
— MR. GENEST: We had that 
6 very question before, Mr. Bayly. That exact question. 
te 4| 
g | 
| MR. BAYLY: Well, I'm leading 
2 | to another question, Mr. Commissioner. I assume the 
i 
10 | answer -- and as a matter of fact, I don't think we 
ay have had an answer to that question. We haven't had 
12) an answer as to where it came from. 
13) MR. GENESTHorte said it came 
1 
14 | from his own judgment. 
{| 
| 
BS MIR. BAYLY: All right. | 
| | 
ed Q ir that ts your own 
a yee 
hs Fudqnent, Sir, LS Lt? 
| 
ca A cq eseh Oilggen tai 
se Q Aart, oct ican. t 
20 | tard it. 
21 : A I stated that yesterday. 
e2 Q fr thats your own 
DL H < ° 
| judgment and if I were to suggest to you, for example, 
ated | an environmental impact that you will lay a line, then 
25) you will re-vegetate the area, and according to your, 
26 | not schedule, but according to your gas predictions 
| 
27 | and the volume that we were shown yesterday or the 
| 
“y il 
453 | day before, you stated that somewhere around the year 
29 | 1985 it would be necessary to begin looping. 


a A Based on those projections, 
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yes. 


Q All right, and I assume | 





if the predictions that I have in my mind about 
eGonstruction are correct,.that this would follow 
construction and re-vegetation -- actually follow 
re-vegetation by about three years. 


A About four years, I 


think. 





Q Alilogeight,~ by about 
four years. Now, if I were to suggest to you, for 
example, sir, that re-vegetating, with what your plant 
Deopletcea ll pionecerm species, Involves planting, a species 
which is far more prone to damage, if disturbed 
before it has had a chance to establish, would you 


know whether or not that were true? 





A Well, I think that our | 
opinion is that we can establish good cover rather | 
quickly over the disturbed area. If we were to ae 
wrong in this, I guess your point is would this have 
an effect on the looping, and certainly this would 
have to be considered. You know, we're not going to, 
because we Nethe approval to buszld this project, 
doesn't mean that we have the right to go and build 
the loop line. AnVeapolacation on a public wei ti cy 
On a pipeline such as this, every time you add a nut o 
bott to.that facilivyovyou really have to get it | 
approved by the appropriate regulatory bodies; and | 
they have to consider all the factors as to whether | 
Or Not eens 1s in the public: interest or not. | 


Q All right now, assuming 
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that you go back and you do your looping and you 
Cause some kind of damage that you don't mean to cause, | 
but it happens and you're prepared to fix it up so that 


it looks like new again, is that a cost that goes into 





the rate that everybody pays for the gas? 


A Veo. 
Q And I assume -- I'm not | 
Just, rererring toe Looping ™—- but costs of eny’ environ- 





mental damage at any stage in the’ project are things 
Chae Jorinitopenie cost Of thexgas. Is that. fair to say? 
A Anything that involves 
costs on behalf of the company in carrying out its 
function is normally either incorporated intofrates as 
Operating Cost, Or as part of the fixed cost, in 
which your rates are set. | 
Q AlY right, are your vates 


Seer pEloL CO TCONSEruCcELOn. Or NOt, until after? 





A Well, in the case of 
this project and the size of it, what we are suggesting 
in terms of rates is that it's a cost of service 
rate, that,.all our costs will be incorporated and 
ee Wall. be completely recoverable in the rates. So 
it wouldn't necessarily be fixed, it would be dependent 
upon what those costs would actually be, and it wouldn' 
be fixed prior to construction of the pipeline, althoug 
it would be estimated. 

Q All right, so in that 
sense we cannot know sort of what costs people would 
pay for this gas until we've seen what this entire 


project has cost. 
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A Not precisely. 


Q All right. 


A ThateLSiet«epeculiar to 
this pipeline. 

Q Say that again, 

A That isn tepeculiarxto 
this pipeline. 

Q Mrs sHorte,, i'm just 





thinking about that answen. Canyyou fill:it.«out a 
bit, because -- 

A Yes, let's take the case 
of Trans-Canada Pipeline. As they add facilities to 
that system, they estimate the cost at the time they 
obtain the approvals, they put in the facilities, and | 
then periodically they go to that same regulatory | 
body in connection with their rates and have incorpor-| 
ated into their rates the costs associated with 


providing that service. You've probably seen in | 





recent years many applications -- I'm naming that 
company only because I'm most familiar with it -- 
asking for rate adjustments to provide further increase 
in costs. 

Q All yright,,.and you 
wouldn't get into that position until you started 
looping, I would assume’ 

A Well, we're suggesting 
rather than that procedure of going back each time, 
that we go on the true cost of service basis, where 


it is similar, for example, to the Alberta Gas Trunk 





Line system, which operates on a contract carrier cost 
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of service basis where all of their costs -- operating 
costs and the fixed costs -- are paid by the shipper. 


THE COMMISSIONER: One ques- 





_ that 
tron’ [iiave, “Me? cHorte. 


Q You said that when you 
looped you would likely carry it out over a period of 
three years. 

A Or longer. 

Q I know it might be 


longer, but you said that you would carry out the 





installation of the looping so that you would have a 
fully looped line and then pu would add the additional 
horsepower. 

A Yes, that isn't usually 
what happens. You would have to assess the economics | 
of that. You might find a situation where you added | 
some horsepower before you completed the looping. It : 
would be a matter of looking at the economics of | 
one versus the other. On the face of it, with 


respect to this 48, however, it would appear as though 


you would probablyloop out before you would start on 





the horsepower, based on today's economics. 

Q Well, if you carried out 
a three-year looping program, I think you'd then have 
an additional 55% capacity. To get your remaining 45%, 


as I recall your graph, you would install the addi- 


tional horsepower. 
A Yest 
Q On this line, how long 


would it take? Would it be one season to install the 
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additional horsepower, two seasons? Have you considered| 


that? 

A I would expect that 
would be at least two seasons. 

Q All right, I wonder -- 

A Maybe longer. ‘Mr. 
WaMlntaole wi eomete heVoruleom that. t1tsta pretty 
bigesconstruction period, 

THis COMMISSIONER: Well, I 
wonder if Mr. Williams might, when he's preparing 
that diagram I asked for, add on or just give us the 
figures for the looping, then the three years of 
looping, the crews that would be needed to loop. I 
think he gave them to us the other day, forgive me, 
but then if you go on two years beyond that to install 
the additional horsepower, how many people do you have 
working north of 60? What spreads are they at, and 
SO on? I know that that takes us seven years beyond 
where we are now, not now, beyond the completion of 
construction, but I'm sure Mr. Williams knows what I 
mean and we,might just as well have that too. 

MR. GENEST: He tells me it 
would have to be on the same rough basis. 

THE COMMISSIONER: Oh yes. 

MR. GENEST: As his previous 
figures. 

THE COMMISSIONER: Because 
then we're looking at a three-year program of pipe- 
laying, then a four-yearhiatus after the completion 


of pipe-laying from the Richards Island field, then 


| 
} 
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you've got three years of pipe-laying again, and then 
you have two years -- 

A Two or three, sir, 

Q Yes, two or three years 
of installing additional compression. 

A That would be my best 
guess. We will certainly take a look at that. 

THE COMMISSIONER: 

So you've got three and 
four is seven, three, ten, you've got a 12-yar program 
and what I'm really interested in is the numbers of 
men and the amount of equipment involved throughout, 
it being assumed that infra-structure endive tt 3 
in the first three years is still there when you come 
back to loop it, to install additional compression. 


At any rate, we'll look forward to that somewhere 


about. the Gth. om /ith. of Gune - 
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MR. 4GENBST: .oth.or 7th of? 

THE COMMISSIONER: June, 
sn eighat uroht? 

MR. GENEST: We? 11. .txry}, 

MR. BAYLY: 


Q Mr. HOrte, could we go 


to page 16 of your prepared evidence, please. 





A Yes. 
Yes, Sir. 
Q Again, without reading 


it I am referring to the first paragraph, the 
one that starts, "After considering the input ....", 
and there you ‘basically say thatlyou made a 


tradenmott anvorder sto tloocate’various «'facilities 


at what in the application is called an appropriate 





distance from communities. 


A Yess 

Q Now, I am not going 
to ‘going tortgo i dinte ithe: party that:Mr.s,Bell went 
into yesterday, but in light of your answers and 
your inability to tell Mr. Bell exactly what 
those trade offs involved from a social and economic 
point of view, can I safely assume that these 
were not made by ARctic Gas, but were made by 
Rreene Gas' social and environmental consultants 


and presented to them? 


A Well, maybe I should 
just 
review this process’ once more. Because I think that 
the record may not be too clear with respect to 


this. Basically, the -- what we have tried to say 
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in this section, what I have tried to say in 
this section, thatithe primary consideration in 
the initial .routing was the environmental and the 
engineering concerns, obviously having regard 
to not wanting to go closer to communities than 
one would normally want to go to any community 
with a major transmission line. 

Following that we had the 
input and the review of the whole thing getting 
us the socio-economic input as well, in this area, 
in areas where we found ourselves closer than maybe, 
because of environmental or engineering reasons, than 
someone might déem desirable in those particular 
instances, however, we found from the standpoint of 
the socio-economic input that there were no 
major objections to the location.of those facilitiss; 
so fundamentally, in the final analysis, there was 
no real shifts made near communities from the inital 
location which did include a consideration of it as 
a result of those socio-economic inputs. 

S Q ALY wight, nowpilidon*t 
wantito make this soundounfair, but is it true then 
that the route was selected in the absence of social 
and environmental expert opinion, but that iat 
was Par aeeccs afterwards that it wasn't too bad 
by the social and economic consultants that Arctic 
Gas hired? 

A Well, let's break 


that down. Certainly not with respect to the 
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1 environmental area, the environmental considerations 
> | went, into it. 
Q Peale sOLiy = l Meare 
= to say "economic". I did say"environmental’) you 
4 are quite right. 
: A With respect to the 
” socio-economic, which is a less tangible area, 
a if you like, it is difficult for me to define in 
oa initial routing just how that was considered other 
-4 than to say it was not the major consideration. 
20) Obviously, in the routing .of the pipeline they 
ht) tried to stay areasonable distance from communitieSse 
oad Having located the line, with those engineering, 
i tee enmen ce 1 and socplogical considerations to 
! 
sad the extern that I have described, then the route 
a was looked at from all of those aspects again and 
16 from the standpoint of the socio - economic inputs 
se fundamentally no changes were made in thatrouting. 
ad Q All right, so that when 
19) Mr. Dau gave his evidence that he talked to the 
a environmental people on his staff and he talked 
oa to his engineers, and using their input, he picked 
ag a route using his own common sense as to how far 
- you should be from a community. He picked the route ani 
fil, then it was confirmed by your social and economic 
cod consultants that the route was okay? 
aad A Well, he didn't 
aT | 
Dick the rouce, alone: Arctic Gas --~ 
il Q L done mean “that —- 
und A Arctic Gas in consultation, 
A PEC. » continual consutation and supervision 
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of the whole program was very intimately involved 





in that. I have tried to explain as best as 
I can how much socio- economic input went into 
that prime route and it was on a rather broad 
basis without trying to get specific. 

Q Allvioght;,but. let 
me try to just pin it down once more. 


Your social and environmental 





consultants did not come into it until after the 
route was chosen, but since engineers are also 
people, and environmehtalists are also people, 
they used their best judgment to place it an 
appropriate distance from communities prior 
to that social and economic expert consultation 
taking place. 

A Tepthinkethat. 1S) 3. 


pretty fair jassessment,..yes, sir. 


Q All raght:, 

NOW, .~referrang,. on, that 
same page to item B on trapping,Runting and fishing -- 

A Yes, sir. 

Q Now, again, without reading 
that oe eet yoo Ga On Soa that given that the 
prime route was sensible from economic and environmental 
points of view, that that prime route, it was 
judged, could not go anywhere ih its basic valley 
location without interrupting some traplines, some 
fishing areas, some hunting areas? 

A L tebink, that .is true, 
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Q Pie ELont a. And 
the only way to avoid that particular social and 
economic problem would be to locate it right outside 
the area used by anybody for hunting, fishing the 
trapping? 

A I think it would almost 
mean not building a pipeline, sir. 

0 Pies VONt,. SOL DULIaInG 
it somewhere where there were no people, I assume, 
if there were such a place. 

A Wnich would be , I 
think anywhere you want to look, an uneconomic 
Situation. 

Q ALM cighc, so you 
felt that there was no choice in this, that you 
had to interrupt some of these traditional activities 


in order to build a pipeline in a sensible way? 





A Yes, I don't know the 


extent to which, they, you know, in fact are 





interrupted by that because with proper 
environmental control, etc., we would be very 
hopeful that it really wouldn't interfere all that 
much with those traplines or hunting grounds, etc. 

Q Now, that brings me 
tO My Next question and that 1s,did Arctic Gas conside 
at any time commissioning or doing its own research 
into the values of renewable resource harvesting in 
tre areaytntended to cross with its pipeline 
facility -- in other words, you didn't put a 


dollar value on the traditional pursuits? 
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1 A My understanding is that 
2 | -- and I do know that some of our exhibits do 
3| try and estimate the value of the products taken in 
4 these various areas, yes. 
5 Q wi wight snow, 1S that 
6 | just on a dollar basis, or is that on an equating 
7| with alternatives basis? | 
8 | A igCan! tube. sure,~Sir, 
9 | but that is something that I am sure will be discussed 
10 | at length during thesocio-economic phase four of 
Vi Enis thing, Thre have been studies, you know, 
12 | in what depth I can't tell you at the moment. 
13] Q ALIS eight, how ,. Laan 
14] again going back to the hearings process as an 
15 | aid to Arctic Gas in determining what its ongoing ! 
16 | research should be,and we have been told by Mr. | 
V7} Marshall and Mr. Genest that research is going on at : 
18 all times into the four basic areas of concern 
19 | of Pais hearing. 
20 | Now, if I were to suggest 
at | SOLVOU, sir, that one of the concerns that came 
ae out of the first community hearing was that some 
23 of the ean cnet foods were valuable, not only 
24 | because the people were used to them but because 
25 | you couldn't equate their value with the dollar 
26 | vale of what you got at the local stores, has 
27 | that caused Arctic Gas to initiate any further 
23 | research into the value of the land as a source 
25 | of food supply? 
30 | A You know, I may be 
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1 corrected, but my recollection, of certain 
2 | of these studies, was to try and equate the value 
3 of those food supplies and products to try and 
: equate those as to a dollar value, in other words, 
5 that really you didn't put -- you know, there are 
e| two values, there is a certain amount of the 
7I product that is harvested and sold, which brings | 
8 in revenue and another part of the product that 
9 is consumed. Well, that was considered to have 
10 | an.appropuiate.value.:, Lumean, that part of it 
oe wasn't elimmted from the equation, if you like. 
12) Q As you can appreciate, if 
a3 fl HOrte, my concern, is tha twhat happens at the community 
14 | hearings gets back to you and the people who decide | 
a what should be done in Arctic Gas, because without | 
— that, and without response from you, we cannot tell | 
1? | whether or not they are of any effect. 
18 ry Well, I appreciate 
i that, sir. 
=D Q Now, Mr. Templeton 
21 | want into the question of controls, that is outside 
ae Arctic Gas on the project itself when it gets 
” going. 
| A Yes. 
ze Q And Mr. Bell to a 
26, certain extent suggested that it might be wise 
a to have some sort of outside regulatory force involved | 
28 | in taking care of the pipeline construction and 
= overseeing it and I believe that -- putting the questions 


of the two of them together, that you basically agreed 
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| that there would be some form of government or other 
2| authority that would oversee the pipeline, would | 
| that. be a fair statement? 
5 A Yes, it would-e | 
: Q And you did make a aa 
oy at that time that one of the worries that you have 
By is thatwe will end up with an Alaska-like situation | 
e where there are several differant government departments, 
ss] one in charge of fish, another one in charge of 
= mammals, another one in charge of the land, another 
ad one in charge of air and water, this sort of thing, 
ma | which would so encumber the project, if you will, 
al and I don't mean that in a derogatory sense, but | 
| 
aN there would be an awfullot of inspectors who would | 
ey be answering to an awful lot of different govetnment 
had agencies. | 
17| | 
18 | 
sey 
20, 
214 : 
23 | 
24 | 
i 
25 | 
| 
26 | 
33) 
28 
30 | 
| 
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Cross-Exam by Bayly 

A Yes. 

Q And if I were to suggest 
to you that it might make more sense for there to be 
a Single authority to oversee the project, would you 
agree that that might be something that Arctic Gas 
would wish for? 

A That's precisely what | 


we wish for. 





Q AIW pight): “and do ou 


envisage this authority as being one that is initiated 


and set up by the government? 

A Yes sir. 

Q Do you contemplate it | 
being attached to a particular department of a parti- | 
cular government? 

A Yes, we do, as a matter 
6GLeracté I think that, you know, there is an authority 


there now with a great deal of expertise in connection 


with pipelining. Their Act provides that they have 





authority, and it would seem to me that the National 
Energy Board would be a logical authority -- I'm not 
saying that's the omy owed to go -- but therein lies 

a body that has had a great deal of experience in this | 
areas anasie-«would seem to me that to the extent that 
ana eeecanib disciplines or otherwise were required, 


that those could be appropriately incorporated into that 


body and that it, to me at least, Jeansy the most 





logical one. Certainly it could be done another way. 
Q Now, with the exception 


ef Pthe faebrthat it must report to -a’particular 
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Ministry in the Federal Government, as I understand 
2! it the National Energy Board is a distinct entity on 
2 Z£S own. Is that your understanding of it? 
4 A Well, it is responsible 
5 | of course, to the Lieutenant-Governoyin council in 
6 | connection with -- under the Act. 
q MR. GENEST: The Governor- 
8 General, 
i 
>| A The Governor-General? 
10 | SOLELY. 
11 MR .BAYLY: You can always 
<2] tell a westemer. Govahead) sur: 
3] Q And what you are 
ea suggesting is the National Energy Board. Would you 
ll envisage their setting up an agency or an authority, 
16 | the Mackenzie Valley Pineline Authority, for the 
ae specific purpose of overseeing the project? 
18 | A Well, they already have. 
| 
19) My understanding is that within that Act they would 
20] have that authority. 
21] ’ Q All right, when you say 
2a) "They already have," you mean they already have that 
23 authority, not that they have already set up such an 
24 | organization. 
25 f A Not necessarily for this 
ies project, but they have that type of authority in 
27 | connection with the construction of inteésprovincial 
23] transmission, gas and oil transmission facilities. 
a Q But you would envisage 
| a particular, if you will, body set up by the National 
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| 
7: Energy Board that would have specific jurisdiction 
a: over all the various aspects of the Mackenzie Valley 
3 Pipeline project. 
4 A I don't know how you 
5 define "particular." I'm just saying that that be 
és | the authority that looks after all of these aspects. 
a Q And I take 1 that Aan 
ia Gas would prefer that, to having the National Energy 
2 Board authority only look after construction, and 
aa have the Department of Fisheries look after the fish, 
rd and the Department of the Environment look after air, 
=| Wakes and D1 rds. 
a A Yes, I think when you | 
14 get many authorities involved, really it becomes a | 
"| Vety dLfercule Situation. You know, frankly, the | 
16- major area of concern is that I'm not too sure you | 
a could finance the project if you had all those authori- 
8 | ties. The people putting up the money, the debt money, 
aa etc, would say, "Well, you know, can you in fact -- 
ey what are the costs of this project going to be? ‘You 
21] don't know if you're going to get seed dd here. You 
a? don't know where the authority really is, and all of 
yl these things involve cost. Are you going to complete it 
ed on Lime, etc. ctc.7" And I think the concern from 
oy that standpoint just gets greater and greater, the 
aa more authorities you have over the construction of the 
ee 
pipeline. 
23 | 
Q And has Arctic Gas 
approached the Federal Government to suggest that this 


Sal is the way they would like to see the project policed? 
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A No, not specifically. 

Q And is it the intention 
of Arctic Gas to do so? 

A Certainly. ducing «the 


course of these hearings, as we've said here, and when 
we are before the National Energy Board, I am sure 
we are going to put forth the same suggestions. 

Q All right, and would you 
envisage Arctic Gas drafting up perhaps a set of 
rules with which it: felt at: couldidive and Submitting 


them to the authority, as Suggested ways of their 


policing the project? 


A No,ol really haven't 
contemplated that. 

Q Say it again. 

A We really haven't contemp 


-lated telling them how to do it. 

Q Abierioqhts *I lassumerin 
asking that question that you are in the process now 
of setting up your own procedures for internal policing 
of the project which are to be realized in the operation 
and construction manuals that have been referred wo by 
the other ae 

A Vey Pear) 

Q Now, in discussing the 
reports on cross-delta in your cross-examination by 
Mr. Templeton, you suggested that these would probably 
be ready in the fall and -- but you weren't able to give 
a specific date. Now I'm not asking you to give a 


Specific date today, but I'm wondering, Mr. Commissioner 
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Cross-Exam by Bayly 
if we can get an undertaking from Arctic Gas to let 
us know aS soon as they do, what month their consult- 
ants expect to have their reports in so that, if 
necessary, we can gear up whatever personnel we need 
in order to assess these prior to the end of these 
hearings? | 


MR. GENEST: I thought we'd 





given that undertaking, sir. 

THE COMMISSIONER: Yes, well 
at any rate I had indicated I or ae igt ibe 
cause I knew you'd tell us as soon as you found out. 
But you might try, when we come back on June 2nd, to 
give us some idea. I think Mr. Horte said the fall or 
September or something, but you might, Mr. Genest, 
see if you're in a position on June 2nd to tell us 
when these reports could be expected. The consultants 
| 


might be in a better position to let you know by then. 


MR. GENEST: We'll do our 





very best, sir. 

MR. BAYLY: Perhaps this would 
be an appropriate time to bred sir. I've reached 
another one of those natural spots. 

THE COMMISSIONER: Yes. Well, 


I was just reflecting on some of Mr. Horte's answers. 


We will adjourn for a few minutes. 


(PROCEEDINGS ADJOURNED) 
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Cross-Exam by Bayly 
(. PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
MUR VANES (OP ites Iskeparerey 
if we could move to the question of pipe supply which 
has been gone into by the Purcell panel, and I just 
want to go into something that wasn't really clarified, 
and perhaps you as an officer of Arctic Gas can tell 


me this. If we take the possible example that all 





the pipe could come from Canada, we were given by the 
Purcell panel a figure of one year before the pipe 
would Start “to roll out of the pipe mill, and I in- 
Vescurgaten. that and found Lt nee ene processes would 
have to be set up and the machinery to manufacture 
the pipe in this sizes have you investigated the amount| 
of time it would take to get all the pipe that would 
be required for the entire project, if it were to 


| 
come, from say Stelco? | 


A Wel], the Stelco capacity | 





for rolling 48-inch pipe in the new Stelformmill is 
approximately 500 miles of pipe per year, or 500,000 
tons of pipe per year. Now that isn't of course the 
complete answer in that you have to have plate 

Capactcy aiso to’ fully wtilize that rolling capacity. 
As of the moment, Stelco's own plate capacity for that 
pipe mill, the amount of tonnage that they could 
dedicate to it, based on their present steel productive 


Capacity, «ie, ac -tniey see it, in the order of 300,000 


tons ,growing to 400,000 tons when they complete the 
additional facility on their new facility on Lake 


Erle. 


Q Well, does that mean 300 
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Cross-Exam by Bayly 

l or 400 miles of pipe? 

2 | A Yes, roughly, yes. 

‘| QO So if they were to do 

4 || it all they would have to at least get some of the 

5 | plate steel from somebody else( 

6 | A Dieta .correct . 

7 | Q And given the cope cauctteD 

F | schedules that have been projected, would it be fair 

9 | to say that a single manufacturer like Stelco could 

10 not supply the pipe and still allow you to keep those 
11) schedules? 

12) A Yes 4 Lethank fhat is 

13| correct. We can't get all of the 48-inch pipe for the 
14] total project in Canada, as we now See it. 

15 | Q All right, so some of | 
16, the pipe would have to come from other countries and | 
17) weawenteanto the fact that some could come from United | 
18 | States, some from Japan, and some from Italy, some | 
46 | from Germany. 

| A Yes. 

21 | ' Q Now, given the capacities 
23| of the various possible suppliers, can a combination 
231 of them give you the pipe and still keep you on your 

24 | construction schedules? 

25 | om Well, very easily as wese 
36 | the circumstances at the present time, for instance 

27 | in recent conversation with the Japanese pipe mills, 
29! they have a capacity today of producing well in 

29 | excese, Ofna Mlion, 200,000 tons of this, kind of. pipe 
30 in one year. 
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Cross-Exam by Bayly 


Q Wourd i2't “pe Tar to say 
that if it were decided,that they could supply all 
the pipe and still keep you on your construction 
schedule? 

A As of the moment, if we 
were ordering pipe today, I would expect that they 
eould: 

Q And would you agree with 
me that some of the pipe will very likely come from 


Japan, given that the Canadian @pacity to prepare it 





just cannot keep you on your schedule? 

A BP<cifinie that’s “a "good 
likelihood. Obviously we're going to shop around and 
get the best deal possible, and there are a number 
of sources, aS you mentioned earlier, the Japaneses the | 


West German situation, the Italian, the U.S., all with 





capability. 
Q APY right’; and ‘this —— 
THE COMMISSIONER: ‘Excuse’ me, 

whereabouts in the U.S. -- the Great Lakes? I don't 


mean the Great Lakes, but I take it U.S. Steel and 
people like that can ship from the Great Lakes to 
Wellvand! anditsehGn, by rail to Hay River; is that a 
POssibsiity, ior-—= 

A T 'can"e telLP ‘you the 
exact routing. I do know that with respect to 48-inch 
diameter pipe, U.S. Steel is going ahead with plans 
forwa 45— 4nch) piperiil, etc., sy Grange, Texas. It 
may well be that that would be a water shipment out of 


the gulf and around that way. 





ew tc .dewmom addy Be 


jane Jove 33sqKe Be 


i? 


Sitw ssipe voy Biluaw ent 0. 
mk snes TIS weer biket date otis to emoe tet} om s 7 

$i tegen; of YESS asifedss StS ducit fovip (angst jee - 
‘sivbedoe iag de woy geek jonnise Sant i 

Cor < visa Aoagns = A i 
bac Snuore qodd) ot petag waar yaueivdo -boortilexat ; - 

: ‘elmuo s cid euerte bas ,eh@iBseq Ineb deed ads gep er 
snd wasneael. os cee bonoisnga woy mA ,asu1er Xo 1é ; 
\yiw tte ..2.0 40m .metissT ee (ool tase le heme +280" . 


} 
_ “Wyaefideges vr 
— eid? bre .ahbiaiih 6 . 5 dit 
br Sehoxe : AMMOTeaTAMOD cH _ Ae 68 =e of 


me 1 Seoled 2he7D ant << 1.2.0 ond aie HodBS19/ 
ine feege .2,lf si o%e# 1 sud (eoxtar 

oF euited Sso40 ons wost qdde mmo” Fart OH 
a tery ak stave (ek ge tisx yd sf f Bae 






tedd woot ob I .pnktiox Sb: 
as cle eaae ala 
. | 4 


’ 
? 
5 
. Jie <A 
, — 
- - * 
7 _ 7 7 
: Fy 
- 4 E =e. 7 
a 





ALLWEST REPORTING L-TO. 5942 
BURNABY 2, B.C. 




















Viale. Horte 
Cross-Exam by Bayly 


0) Through the Panama Canal? 


A It may well be. 
pe piece given these as 


possibilities, Mr. Horte, would you agree with me that 





this makes the various supply routes other than the 
Mackenzie River and the railroad to Hay River far 


more important in terms of Arctic Gas' logistics than 





it would have been if you'd been able to get all the 
pipe in Canada? 

A That is certainly 
something under study, but I think what we fundamenta- 
lly contemplated is that that pipe will come down the 
Mackenzie. 

Q Al leriochtanow, bub the 
one thing that we were not able to put into the logis— | 
tics mix when we had Mr. O'Rourke here, was your 


statement that you contemplated getting pipe from a 





large number of sources including Japan, therefore | 
we weren't able to say just how likely it was that 
these other routes might be used. I am assuming this 
becomes tnoreslikely,, though not;final,.«given that 
you contemplate getting some of the pipe anyway from 
foreign ee 

A Well, subject to more 
studies, my offhand impression is that most of that 
pipe, in any event, will end up at Hay River and 
move down the river. 

Q My torte, vou say “you 


have studies under way now. These are studies as well 





that we would be very anxious to find out about, 
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Views. Horee 
Cross-Exam by Bayly 


because they may have an influence on the delta area, | 
and its use as a staging area or its communities' 
use aS a Staging area. Have you any idea when these 
reports and studies will be completed and available to 
this Inquiry? 

A Well, you really won't 
know the source of pipe for sure until the time of 
purchase. | 


Q PVE, © Lealszer that 


but given possible sources of pipe outside North 








America, will your logistics be at least firmed up in 
the alternates to a greater extent than they are now? 

A Yes,’ © think? so, 

Q In other words, you will 
have costed out whether it makes more sense to bring 
Japanese pipe through the Bering Straits rather 
than by sea to Vancouver and by rail and barge into the 
Mackenzie? 

A Ves Uehink, on — "at 
least the contemplation as I understand it today is 
that on the,north end of the system, and that is the 
Alaska portion in particular, the expectation would be 
and it depends upon shipping quotes, etc., that this 
would probably be the most convenient way of bringing 


certainly Japanese pipe. 





THE COMMISSIONER: Excuse me. 

Q What would be the most 
convenient way? 

A Coming around Point 


Barrow through the Bering Straits. 


a 
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Cross-Exam by Bayly 


l| MR. BAYLY: Q Now, Mr. Horte, 
2 |i 


as you probably know, the community hearings in the 


3 delta and Inuit communities of the Arctic Islands 


tm 


above the delta, we contemplate, will be in the fall. 





> | ie Sar Makely thet, wer wili~ have better firmed” up 





logistics by that time, so that these people can 
71 evaluate the impact should one or more of their 
communities be used as a major off-loading area of 


Japanese supplies? 
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1 Or do you contemplate that? 
2 A Yes, I think we would 
3] -- we would know more at that time. I don't know 
that it would change the staging areas too much 
? One Way, OL, anotner —— lUshas got "to come. off that 
of river -- 
7 THE COMMISSIONER: I wonder, 
| Mr. Genest, if you might look into this t It may 
9 be that I didn't altogether understand Mr. O'Rourke, 
nO but he said he had proceeded on the assumption that 
sol all the pipe would originate within Canada. His 
12) assumption was that. If, given what Mr. Horte 
a | Nas, coldsus this morning, it, ts likely that pipe 
14 | will originate offshore, whether it is brought to 
15 | Vancouver, and then by rail to Hay River, whethez 
16 | it is brought to Skagway and then to Whitehorse and 
| over the Dempster,’ whether ite ierorOUugiewaround 
te Point Barrow, it may be that given those alternatives, 
19 | which now take on rather a more tangible form than 
ss they had when Mr. O'Rourke was here, given what you 
at have said today, Mr. HOrte, you might see if you 
ae can comply with Mr. Bayly's request.For instance, 
a if you were to bring pipe m from Japan around 
a Point Barrow, you might want to be rather more 
an | specific than you have been so far about where you 
aa would off load it and where it would be taken from 
.] there and so on. I think that Mr. Bayly is 
ae thinking about places like Tuktoyaktuk, would they 
= be involved in a rather more intensive way so 
arnt far as offloading and staging is concerned than we 
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1 have.so far been.told. 

2 Now, I am not suggesting 

3 that anyone should rush into the breach this morning 

4 and try to answer that, but I,think you might | 
5 investigate it, if you wouldn't mind. 

6 | MR. GENEST: We will 

4] look anto that, six. 

g | THE COMMISSIONER: Could 

9 Trask, vyou.ai question, Mr. HOrte that . arises, from 

10 | what you said earlier. You said that Arctic Gas 

91 was anxious that if it received authority to go 

ee ahead with this project, that there should be one 

13 | governmental authority to which Arctic Gas would be | 
14 answerable during construction. | 
15 | A Yes. 

il Q You suggested ina | 
a || way that might well have caused hearts to race | 
18 a little faster in Ottawa, that a number of | 
19 government departments should relinquish their 

20 | JULrisdiction.to.the National, Energy Board in that 

Pay connection. One thing you added to that was 
22 that.vyoujyfeit.and I.—--sthat it was essential if 

23 you were to be able to raise the money, to borrow 
DAY money -- 
25 | A Yes. 

26 | Q I am not talking 

7 equity «to. borrow: money to, build this pipeline, 

28 it was essential that youshould be able to say to 

29 the banks, whoever the people are who lend yu the 





30 | money, "Thereis only one authority that we are answerable 
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to, only one authority can shut us down during 





construction.” Was that the real.purport of 
what you were saying? 
A feowas,. Sir. 
Q Wathout that yvou.don't 


think you can raise the money? 





A Well, it certainly 
becomes, I would think more difficult as you add 
other authorities because of the reasoning. It 
obviousty raises the question of -- the questions 
that I suggest, will you be shut down, is there 
going to be long periods of time in which the 
two authorities are going to have to work things 
out, G€tc,, SO Lt raises the risk from the stand- 


point Of that party putting up the debt money. 


And certainly the equity money as well. 


With respect to the 





one authority, we feel strongly about that, maybe 

I overemphasized the National Energy Board, I would 
like to state that, you know, the essential thing 

is that}be an authority. It just seemed to me, to 
us, logical that the National Energy Board which 
already exercises that authority and inspects and 
supervises construction on interprovincial pipelines, 
would be the logical authority with that background 
and expertise to carry out the supervision. 

They may have many inputs which they obviously would 
from other departments and areas in arriving at 

the type of supervision, etc., that would take 


place, but it seems to me that they are a very 
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a Cross-Exam by Bayly 
i e . 
logical one because of their experience, etc., in 
2 
| this area. It doesn't necessarily have to be 
5 
done that way, hut I think that the real point is 
4 
an autnority, not’ two*’or’ threes authorities’. 
2) 
0: You are: saying that 
6 | 
} you want one governmental authority charged with 
7 | 
jurisdiction over the construction of this pipeline 
8 
and if you are asked to give your own preference, 
9 
you say the National Energy Board? 
10 ; 
A Yes, “Sir. 
1 : 
THE -COMMTSSIONER: @"Yes, "Sorry J 
a2 
Minn Bay ly. 
el 
MR -BAYLY * 
14 
Q Now, before we leave 
ir 
the question, Mr. Horte of pipe from other sources 
16 
than Canada, and without going into the questions 
ike 
between you and the pipe manufacturers about actual 
18 
costs of pipe, are there advantages financially 
9 
speaking to buying some of the pipe in places other 
20 
than Ganada, Japan, for example? 
gal 
; A Well, I guess that 
Ze 
remains to be seen when we see the quotes that are 
af 
obtained in connection with buying pipe. We will 
24 
put treat, forbid. 
Pie 
| Q Would this be a 
26 
consideration as to the source of pipe that you 
va | 
would weigh very carefully. 
28 
A Certainly price is 
PAS) 
a consideration, yes, sir’. 
4 
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Cross-Exam by Bayly 


Q And just basing it on 
what I understand about economics of these things in 
very simplistic terms, would you contemplate some 
of the supplvers Saying; "Ll will “supply it ‘to you 
forthis prece if you will Iet me supply all of it, 
Om tite much Of LE, 

A Their prices may 
be related to the volume, that is not unusual. 

Q PR ont. sO), Ulta J 
you get’ into that stage, you won't be ablé to aay 
what proportion of pipe will come from what source! 

A inate Laveorrect., at 
think ,you know, that we are fairly safe in Saying, 
based onwhat we know today that the Canadian 
sources will be competitive and threfore we would 
maximize to the maximum extent possible under 
those circumstances the Canadian content. 

Q ‘There is the possibility 
though that, say, the Japanese people could give 
you such a goodceal on all the pipe in one year that 


you couldn't refuse it? 


A I doubt very much that 
will be the case. 
Q But at is a possibility? 
A Anything is always possible, 


een en guewedy gives you an offer you can't 
reruse. 
MR. GENEST: A donation. 
MR. BAYLY =: 


Q Now, Mr. Hotte, at an 
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V.L. HOrte 
Cross-Eaam by Bayly 


earlier stage in the hearings you were presented 


by Mr. Genest as the man who could tell us about 


solution or source and cap gas and the difference between 


them: and I will refer you to this volume 32 of 
bhestranscript, and for Mr. Genest that is XXXII 


MR.) GENESEE: ¢¢thank you ...Or 


gracias 
MRs  ‘BAYDY: 
Q Sir, I am referring to 
page 4056. 
A Yess 
Q And there is a question 


at line two by the Commissioner’ and I will begin 
thre. 
"T think what you are asking is whether the 
delay in bringingthe Prudhoe Bay gas on -- 
is owing to the nature of the gas to be 
extracted at Prudhoe Bay.’® 
And then I responded to the Commissioner's 
question: 
plhabeasp correct, Sir, yes. 
And Mr. Genest responded by saying: 
“Well, i think vl cangtinds chat. out. 
Sin eat tus nkeMr, pHorte. knows this...He 
is an expert in that subject." 
And it transpired that we would ask you. 
A Ves a Sit’. 
Q Were you made aware of 
this before coming for this examination? 


A I was aware of this, 
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V.L. Horte 

Cross-Exam by Bayly 
yes. 

Q Ali right, now, 
rather than my cluttering it up with what I think 
solution and cap gas is, perhaps you could tell the 


Commission. 





A The difference between 


the solution gas and gas cap gas -- 

Q Mest 

A Well, the difference 
is that solution gas in an oil field such as the 
Prudhoe Bay oilfield is gas that in the reservoir 
itself, under the pressure and temperature conditions 
of that reservoir is actually in solution with the | 
oil at those pressures and temperatures. 

Now, when that oil is 
produced and brought to the surface, and therefore 


the pressure is reduced and it reaches atmospheric 


pressure and atmospheric temperature conditions, 
that gas that was in solution with the oil, breaks out 
if you like, or bubbles out of the oil and separates 
itself from the oil. The gas so separated is 
what we refer to as solution gas. 

Now, in that same reservoir 


there is wkat we call gas cap gas, and -- 


Q teethae ‘Gap, tne 
second word, sir? 

A Gas Cap. 

Q Cap. 

A Li, Ser elavsuch.as the 


Prudhoe Bay field, maybe youmuld best visualize 


ce gs A it, aR A 


| 
| 
| 
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Cross-Exam by Bayly 


the field itself as being contained within a 

dome or structure where the oil and gas is trapped 
in this structure. It is trapped because below 
the oil,water traps it in this enclosed structure 
SOethat within Chat structure, or that dome, if 
you > like, at the bottom, starting at the bottom 
you will have water at a certain elevation or 
level. Immediately above the water, because 

it is lighter and that is how it migrated there in 
the first instance, you have oil and within that 
oil it contains a solution gas that we have 

talked about. 

Immediately above that 
oil is, in the vpper part of that structure, in 
Chisavarticutar sistance, is natural gas, “It is 
not maixednor is it*’in solution with the oil, it 
1S Ane1cs naviral state, wt 3s lighter than the 
oil and therefore has migrated into this situation 
above the oil. That gas is similar to a situation, 
the only difference between that, what we 
call gas cap gas and gas in just a straight gas 
field is that in a straight gas field you normally 
rave the gas Sitoing fight On “top of the water ‘and 
being trapped tn the structure by the water. In 
this situation you simply have a layer of oil in- 
between there and then yuu have the natural gas 


on top. That is what is called the gas cap gas. 
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a Ph Brg ek oh oS 
Cross-Exam by Bayly 
Q Now, you refer to that 

as being -- the solution gas, as being the kind that 


you have at Prudhoe Bay, and now am I correct in saying 


A We have both kinds. 

Q You have both kinds, yes.| 
But there are areas -- 

A Now the makeup of the 


gas itself, whether it's in solution or in the gas 
Capynis very similar. You’ know, it's mainly methane, 
that's 

what natural gas is. 

QO And the gas that has Paee 
discovered so far in the delta, I understand, is | 
mainly capped or gas capped gas, is that correct? 

A No, we just call that 


a gas reservoir, it doesn't happen to have oil. It's 


only when there is oil associated in that reservoir 





that you call the gas that's separate from the oil 
"gas cap gas", otherwise you just call it a gas field. 
Q So that the delta gas 
is sitting on water without any oil, the stuff that 
has been found Sockars 
A Yesyethe majority vos it, 


athough there will be in the Adgo area there is 





oil as well. In that well the estimates are that 

the gas, or gas that we've calculated for that 
reservoir is separated from the oil by an impermeable 
Barrien opkbarriers#soethat btlisuin another reservoir, 
separate from the oil; but if the oil were ever 


produced, if enough oil were found up there to make 
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Cross-Exam by Bayly 


the production of oil an economic situation, when that 
Oil were produced it also contains solution gas, and 


that gas would be produced as well. 





Q All right now, with 
regard to the procedures that are involved in the 
CxELAaCE TON GL Ol WLEn SOlULION Gas=in it, am Ll correct 
an theory that =="or in practice -—= that the solution 


gas is used to help extract the oil? 





A The solution gas, the 
expansion of that as you release pressure, that 
solution gas does help drive the oil out of the 
reservoir. 

Q And is it contemplated -= 

A Or it could be one of 


the elements that helps to drive the oil out of the 


reservoir, yes. 


Q isnier Oey aor ee CO — 





templated in Prudhoe Bay that the solution gas will be 
used to pump the oil out of the reservoir? 

A No, in the case of the 
Prudanee Bay .~ield, well, 1f£ you wan ff to look at the 
reservoir mechanics, it depends on the particular fiel 
when you have the situation. If you have what you 
call an active aquifer, or the water situation 
below, the recovery of oil from a field can be complete 
ly=that Of an active aquifer, and that is as” you 
produce the oil the water pushes in and acts as the 
driving force to move the oil out. So you can have 
a combination, and you can have combinations of these 


things. An active water drive, solution gas, etc., 
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Cross-ixam by Bayly, 


and the benefit of gas cap gas as well, which can act 
asa s.dviving «force. tosproduce the..oil. 

Q And would the combination 
be used at Prudhoe Bay in order to extract the oil 
aS te WO ined 1c, 


A Well, a combination of 





all of these things are part and parcel of the produc- 
CLOnsOL any field. 

Q Now, will this be reflec- 
tedjin ditterent startup, times»for,the ,running ,of 
gas through the pipeline from Prudhoe Bay and the 
delta, in “other words will the delta startup first? 

A No, the reason in our 
plan for the starting at different times is not related 
to that, because in the Prudhoe Bay field, depending | 
on the time of completion of the Alyeska oil pipeline, 


which is estimated in 1977, and some estimates say if 


they don't meet that schedule then certainly they will 





be completed in '78. That means you will be producing 
Grlein 177 of */8, from the Prudhoe Bay field. Now 
when you produce that, Olam that solution.gas ise pro- 
duced with it. Now in the interim unt+#l there 
iS’a pipeline outlet , that -selution «was. will -be 
reinjected or conserved, reinjected back into the 
reservoir. So really you have a situation in the Prudh 
Bay field in which it will be waiting for a pipeline 
outlet in order to market the gas production. In the 
interim it will be reinjecting that gas back into the 
reservoir, so the timing of connecting to the Prudhoe 


Bay field is not associated, as the circumstances now 
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Veli. HoOrte 

Cross-Exam by Bayly 
indicate, with the completion of the pipeline. It 
would be ready to produce gas sooner than we will be 
there. 

Q So given that the con- 
struction schedule of the gas pipeline is the way it 
has been projected, then gas would begin to start from 
Prudhoe Bay and the delta at the same time, approxi- 
mately. ) 

A No, the construction plan 
contemplates that we wouldn't hit the Prudhoe Bay area 
until one year later. 

Q All rigniee. Does that 
mean that the gas that is being produced in the delta 
will be shared among the various consumers that will 
end up sharing the gas from Prudhoe Bay as well? 

A LT would. doubt, that; sir. 

@) So the gas that came out 
of the delta for a year would go to Canadian markets, 
and no gas would go to American markets until a year 
later. 

° A I would certainly expect 
thatco be the case. 

THE COMMISSIONER: The gas 
you find in solution with oil at Prudhoe Bay, when you 
say "find it in BOlUtLON s, us the. gas in its liquad 
state or in its gaseous state when it is in solut#on? 

A Lt's in a -—w2.t would 
be’ an ta tiaguid, of it would be absorbed in that. It 
would not break out in a gaseous phase until the 


pressure was reduced. 
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Cross-Exam by Bayly 


MR. GBAYLY2"© —~1f I may go 





back for a moment to quite another topic, and that is 
the use by Arctic Gas of consultants. Now, please tell 
me if my view of this is one that you share. Arctic 
Gas is made up of people who are experienced in oil 

and gas production, the companies that form it have 
been in the business for varying lengths of time, but 


all of them for quite a long time. 





A vesr 

Q And so that when engin- 
eering studies are done, construction studies are done, 
these are things that can be appraised by the members 
of the consortium from a learned and experienced point 


ofwWiew. 





AS Yes, 1. think "that's an 
accurate Statement. ! 

Q INOW ete : 

A Experiences vary petweent| 
companies but -- 

Q Yes, and probably some 


of the companies as well have people who have exper- 
lence in appraising some of the environmental input 
that has come from consultants to Arctic Gas. Is that 
fair to say? 

A hae Ls tale cCOveay . 

Q And perhaps some of them 
even have somebody who can look at the consultants 
you've hired, and the socio-economic Bons ae can 
use that phrase, to appraise what they have done? 

A I -think really, Sir, 


that to a much lesser extent, in the engineerin 
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- and environmental areas, as I indicated in my direct 





ho 


testimony, we hae a number of sub-committees of the 























3 Management Committee with expertise in various areas 

4 that are reviewed, and we have gained a great deal 

5 | from the inputs of all this storehouse @f knowledge 

6 from the various companies in those two areas. There 

7| is not a similar committee with respect to the ecto 

8 | gical aspects, and this is something where I would 

9 think that certainly while the Management Committee 

10 and there are inputs from these other sources, it's 

il! not in the same structured form, and has been an area 
12) that certainly to a great extent management's recommen- 
13] dations have been a key factor in this area. 

7 | Q mil raght,my concern, Mr: 
15} Horte, is this, that if the consortium is to look at | 
ae" itself and say, "Are we in a position to evaluate what 
1? | our consultants have done?" And you've gone through the 
| process of why you used various consultants from 
19 | different disciplines, they may be better equipped 
= -- that is Arctic Gas may be better equipped to discern 
| whether, say, a certain report by an engineer on 
22 | construction is a good report or a bad report than 
* they are able to discern whether a socio-economic 
| TEport-or ah en vironmental report is a good report 

25 | ¢ 

| or a bad report. 

26 | 
27 
28 | 
29 | 

30 | 
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A £ dont know. how,. sin, 
to respond to that question. I'm not sure I exactly 
get your point. Maybe you coudd; clarify it. 


Q All Fight, You've 





received a large number of reports from many enemy 
some of which your member companies may be in a positio 
EO’ S2ayojnn nat, is a, good, report.or not,” because they | 
have this expertise developed through their own 
independent work and research on other projects, they 
Cansiseve, 6 LU Natbise NO, good, “s.or .’That.”s. good,” on 
construction of pipelines. Trans-Canada has built 
them, Union Gas has been involved in them, Gulf and 
Shell, etc., have been involved in these things. 

A Mes . 

Q What I want to know is 
how do you judge a socio-economic report if you've 
never done them before? 


A Well, what we've done, 





of course, is try and retain people who can give us 
advice in this area from the standpoint of the 
Management Committee, I suppose it would be fair to 
say that they have placed a great deal of confidence 
in the management that they selected for Canadian 
Arctic Gas in performing and doing a good job in this 
area, with less input of their own, if you like, than 
in those other areas. I don't know how else to come 
ak it. 

Q Would you agree with 
me that it's more of a problem in these areas because 


yvousdonit shave.a sort ofsbank,of this.kind, of .infor- 


mation? 
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V.L. Horte 
Cross-Exam by Bayly 


A I think there's probably 
less expertise in these areas. 

Q Ald cight. 

A That's readily available., 

Q Going now to the right- 
of-way itself as a reason for route selection, now 


we've gone over the four phases and the reasons in 





those four phases why the prime route was selected. 
What I want to suggest to you is that there may be 

a couple of other reasons for selecting the prime 
route. As I understand, part of the prime route goes 
through or close to some fairly valuable coal deposits, 


as. that trues 


A Are you thinking of 
south-western B.C.? | 
QO That is one of the places| 
yes. | 
A That's an area that's 


being looked at very carefully to see just exactly 
what should be done in that situation. 
THE COMMISSIONER: Did you 
say "South-western B.C."? 
| A South-eastern, I'm sorry. 
MR. GENEST: Right from 
Victoria. 
MR. BAYLY: Right in your 
own back yard, Mr. Commissioner, 
Q And when you say it's 
being looked at very carefully, would you say and would 


you agree with me that it's not a bad idea to locate a 
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Vil. Homie 
Cross-Exam by Bayly 


facility either near coal deposits or perhaps near 
mineral deposits that are likely to be developed and 
might likely need gas as a source of power? 

A Well, if you're talking 
about the coal deposit, the problem there is one of 
trying to stay away from the coai deposits, on the 


grounds that with mining, etc., and a pipeline going 





OVeED “COp Of 10, 1S “this 4realrly “the: best "thing *to “do? 

Q So your feeling is that 
you'd rather avoid mineral deposits than -- 

A No, I was just particular 
ly talking about this one instance of the coal deposits 
inyB, CG. 

Q But generally speaking, 


would you try to be close to mineral deposits, if at 


all possible, envisaging the possible development of 


them and the use of gas to power whatever facilities 





are used to extract them? 

A Only “1na*very ‘general 
Sense, 1 would think. ([t*s pretty “hard to-really 
locate a pipeline, knowing, yau know, where future 
mines, etc, are going to be discovered. I think that's 
a Minor consideration. 

Q When you say "a minor 
consideration", did it go into the mix in deciding 
that the Mackenzie Valley was a good place for a pipeline? 

A No, I really don't think 
itidid. 

Q ALIVMELent. Now you 


were asked some questions yesterday to which Mr. Genest 


objected, 


ora =e 


paee : ’ ene? © : 


7 : 
o<29 hed 
yi ved ye nase ea 


%6en agbilusq 2o es. 20@sheinzds mSF taitic ystfton 
bis Secoliavs5 sd of yisdtiteta oeny 2a ieboob isxenim 
Crown fo sobbed 6 Se wap Beer wlaedil Jipin 

eaiteias at! very Tela & 


16 |no ai st4n> welder SMa -,¢reoqed Leoo onda. sods 


edt acd .cvihegsh fsop at end yewk Yas oF paryt 
eriep suitogiv o bia Jeers $oRehin Adi Dees ehmose 
mt We $em41 ) yilses 2iy vl oi fe qos Taye 
fsoge® \lerania Ai6éve sas Broy 

Bi iF. Los : = i 
SreceEsh Leoo ait: tc suns ae” ames wis ‘woth paitis2 “yi 
| ‘3.4 nt 

G 
oF ¢ seol> otf of yas voy bitvow 
Rr ds50 re tezom 2% oaippeivne ,eidiezoqg L116 
esiszilio avesac >waq o¢ eap zo say eft base mors 
Snet? sossies ot Sse sis 

jaiac 2 ¢ y 7) i 


wits + ied famy a'dl .Aakdg Bivow T (eenes 
iwi? ened fon4 wey \puiwomd ,anifegiq s stsool 


e’saenit Antds 73 .petevoncst et oF PALaD aT a hs soni | 
fol te, ysebrenea tonin 6 
ionim 6” YRS voy Wes a 
otibtoeh ni vim ott O¢nd on Gf Bib .“notdatebtanoo 
lagie # 20% a3nlq hook s s6W yslicv sfensdtoaM edit dnd 
Sakis B° ge -thewent) eee en fv as eee 
-bib 32 
yoy wot  \adwed ESA > Tie 
pensd .M doldw od qgebretesy thos senp ambe betes eau 





ALLWEST REPORTING L-TD. 5962 
BURNABY 2, B.C. 


Veli. iHoOnte 
Cross-Exam by Bayly 


























, with some reason, some good reason, with regard to 
2 | when the end of the -- 

3 MR. SCOTT: I missed that. 
4] MR. BAYLY: I think 

5 Mr. Scott was out to coffee, the questions involved 

6 | your forecast as to when wu would get regulatory 

71 approvals. Now, it's been gone into that you just 

a don't know that, but may I suggest to you that you 

9 | have given this Commission some construction schedules, 
10 | and would it be fair to say that the company has made 
| some estimates so that they can say when they want 
12 | tOnstare. CONStTructing? 
13 | A Yes, the assumption is 
14) made in those construction schedules that we would 
15 | -have those schedules as testified to and modified by 
16 | Me. Dau in his testimony. They contemplate approvals 
17 | Lor the project -to attain that schedule within the 
13 first quarter or thereabouts of 1976. ; 
19 | Q All right. Now, 
20 | after -- I assume you don't go out and try and raise 
Qi) | money until after VOU det approva | . 
bea A That iS correct .vou 
23 | Can t anes money until you have that. You can 

24 | only discuss and plan. 

25 | Q All right, how much of 
26 | the money do you have to raise before you can begin, 
27 | or do you raise all of it before you begin? 
28 | A ~ You have to see where 
25 | all of it is coming from before you can begin. 

30 | Q Now -- 
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1| A You have to know where 
| 

| all of it is coming from before you can begin. 

3 Q When you say you have 

‘| to know, if some of it is to come from public subscrip-| 
5 | tion, I gather the knowledge is a forecast, if you're 
7 going to issue some sort of -- 

7| A Well, there are various 
2 ways of handling that. I don't know if we're going 

a to get into the whole financing plan, but there are 

10 | ways of handling that through interim bank financing, 
al and the banks certainly to some extent taking a risk 
am On your ability to raise the funds that you contemplate 
a LLCO Chemist Cc. Wi hesemare aamMpanktand parcel of 
3 | financing plans, and you know, I am certainly no 

aa expert in this area and if you want to get into this | 

| | 

sah area, you know, it's really beyond my capability. | 
17 | Q tdon't intend to get | 
a | ineoOmitein detail, put 12) lL may just try avd trecap 
aa in my own mind what you have stated, that you want 
20 | to know where the money is coming from and you are 
aut | nonetheless‘feeling that you want to be in a position 
ey to start before all of the money is in the bank. 
=F A Well, you fundamentally 
aay try and arrange so that the money is committed. It 

el may be drawn down at various stages, as required. 
si | In other words youfon't get the whole bundle and 

“1 nold rt ~mtal “you need tS "You “arrange Tt -on’ .a draw- 
28 | 


down basis, but you have to know where it's coming 





} from because if you don't, then the people that do 
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1| going to complete the project? 

2] Q All right, and I assume 
3 inet toe cirricule area,is.not going to the big 

4| companies, as you suggested, and getting them to i 
>| commit certain of their resources or resources that 

ey they are able to borrow, but going to the public itself. 
7\ That's where the forecasts come in? | | 
7 A Well, the big amount of 

2 | money comes from debt money, and a lot of this is 

10 | going to come from private institutions. That's where 
| the big money comes from. That's the area where the 

12 | bulk of the debt money comes from, and that's where 

13) you really have to satisfy them that -- 

14 THE COMMISSIONER: Well, given 
15) your current estimate that this project will cost | 
16 | faba liLon, as. ft winderstood 1%. only J00 million would : 
17 | be raised by way of equity capital. : 
18 A Now, in. the anitzraL | 
19 | project, and looking at the Canadian side, the amount 
20 | of actual capital that will be required to be raised 
21] Dtotal.. ie Inutral., construction will be $5.6 

a aon Thereafter, revenue generated from the 

23 movement of the gas itself will enable us to proceed 
aia with the remainder of the construction that takes 

25 | place as the volumes increase from the initial volume, 
a so the basic financing of the project requires funds 
a Gino Dillion, as we estimated. Of the 5.6, the 
28 | plan estimates that we will require by the lenders 





} that the equity proportionpf that be 1 billion 4. 





——__———| Q Oh yes, yes, yes. 
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| A Which would leave the 

Cebt Poutvon, it you like, at 4 billion 2. That's 

“| the external funds or debt money that will have to 

i perraieea. NOw,;.@f the 1 "billion 4 of equity funds, 

: what we are saying, we feel that we can raise at least 

e| 50s Of 700 Million of that in Canada. We will cer- 

fe tainly be raising substantial parts of the debt 

7 money as well in Canada. 

1 Q sO that there's no 

at misunderstanding, I think Mr. Genest said at the 

I Opening of these hearings that the projected capital 

ai Cost orethe progect was == 1 think He said 7 billion, 

mt forgive me, Mr. Genest, if I'm wrong. | 

di | A That's fully powered, 

sn Sir, that's as it builds up from the three or 3 1/4 billion 

a] a day level to the 4 1/2 billion a day level. 

dl Q Well, I understand. 

*| Thank you for explaining that. 

| A TG ENS es 8 9) eae 

|| MR. BAYLY: Those are all the 

=a | questions I*‘have, Mr. Commissioner. 

ian | Thank you, Mr. Horte. 

| MR. SCOTT: Mr. Anthony isn't 

a8 | here, of course. I'm prepared to fill in for a while, 

oat | if that's desirable, to use the time. 

%) \ 

aa THE COMMISSIONER: I think 

a 

a perhaps we will run on till 12:30 , that will still 

ai give everyone time to have lunch and get their 

“| earcrart, or their automobiles, or they can proceed 
—— on foot. 
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Cross-Exam by Scott 


CROSS-EXAMINATION BY MR. SCOTT: 





Q Mr. Horte, I with some 
reluctance, wish to follow up the questions that Mr. 
Bayly asked. The reluctance is dictated by the fact 
that I don't understand anything about corporate 
financing, which I am just about to demonstrate. 


A We're in trouble then 





because I'm no great expert in that area. 

Q Tetaee tts errst lof alt 
that the consortium has in hand adequate financing 
in its judgment, from its members to carry it through 
to the stage at which it will go to its members, 
associates, or the public for equity capital? 

A You mean adequate 
financing for the study phase? | 

| 

Q For the study phase and | 
the regulatory phase. | 

A No, this is -- we submit 
budgets to our Management Committee and those are 
approved or have been approved in the past on a quarten- 
ly basis. The budget is submitted forthe whole year 
but only approved on a quarterly basis. In this 
particular year, the year 1975, the budgets were 
submitted for the whole year, and the commitment by 
the members of the Management Committee were made for 
the first six months. We will be reviewing with that 
Management Committee very shortly the second half 


budgets again to obtain their approval. 
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V.L. Horte 
Cross-Exam by Scott 


Q Well, I am not 
going to suggest that /#du have any trouble let us 


know or anything like that, but -- 





MR. GENEST: I have 
kept CARC™'s “speech: 
MR. SCOTT: 


Q BULL cake 1t tiat 





the proposition is this, that until regulatory 
approvals are obtained, the funds that enable the 
consortium to carry on must be provided by the 
members on either a quarterly, bi-annual or annual 
basis, whatever is regarded as appropriate. 

A Ves 48103 

Q Yes, and you reasonably 
anticipate, I hope, that those funds will be made 
available to get you through the regulatory phase. 


AB We certainly hope 


SO. 
@) Put We take at that 1v 
follows from what members of other panels have 
said that the funds that are necessary to do the 
very expensive final design work, the Specification 
work and the other detailed and complicated work 
before construction commences, are not available 
and will not be available until approvals have 
bean granted and moneys raised in the market. 
A Pine hac 2s a 1k 
statement, that the major expenditures, the really 
big money which starts when you get into that sort 


of real implementation, if you like, will not be 
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V.L. Horte 
Cross-Exam by Scott 


obtained until approvals are granted. 





Q Yes, and youheve made the 
point that the approvals are in your judgment necessar 
aS a precondition to raising funds in the market 
so that those who invest will have some sense of 
security that the project As vat least as far as 
government and agencies are concerned, off the 


ground and ready to go. 





A Yes, 

Q Yes, and I take it 
when we talk about approvals, we are talking 
not only about Canadian approvals, but American 
approvals? 

A YesfosEre 

Q And that -- would 
it be correct to say that you wiltnot be ina 
position to go to the market for unconditional 
money until those American approvals are in fact 


obtained? 


A You need both 
pieces, yes, Sir. 

Q And I take it then 
that if thre should be any delay in the American 
approvals you have no Foothills type backupplan 
that would permit the commencement of construction 
of a line from Canadian sources to Canadian markets? 

A NODS te we. AO. Not. 
Nor do we think on the basis of the reserves in the 
delta today that there is a feasible plan in fact 


that could be implemented now. 
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MR. GIBBS: You’ should 
let. Mr. Blair speak to that. 

MRIAESCORT 21) ‘Well:pimMr. Blair 
has already spoken to it in a number of arenas. I 
am glad to hear that he will be speaking to it 


here. 


Q Now/@h ‘think’ I understood 





the -- I was going to wall it a debate -- it is not that, 
but the series of questions between you and Mr. 
Gibbs in which you discussed the manner in which 

the consortium is presently controlled and I think 
that it was his position that the voting arrangement 
gave one unit a veto and it was your view that the 
voting arrangement instead made necessary the estab- 


} 


lshment of a consensus. I don't want to get into that, 
| 


butetewant to ask you this; I take it that those | 


| 


arrangements for control of the operation will 





terminate when the approvals are granted and when 
it is necessary to go to the market for funds. 
A Yes: 

; Q Well, now, you have 
told us how much money must be raised by way of 
equity capital, and you lwe indicated in your 
evidence in chief some conditional commitments 
that you have from Canadian sources. Have you any 
conditional commitments from sources outside of 
Canada? 

A No, we are in the 
process at the present time of having discussions 


with each of the partripant companies similar to what 
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Cross-Exam by Scott 


we have had on the Canadian side with U.S. participants 





to see the extent to which they would be prepared 
to conditionally commit themselves with respect 
to equity capital . 

Oe Yes a may iL spin, th this 
way that one of the objects of your prey when 
you are looking for conditional commitments in the 


United States will be this mid-northern group of 








consumer companies. Have I got the right name, the 
Northern -- 

A Northern Border -- 

Q The Northern Border 
Group. 

A Well, the companies 
that make Northern Border -- not Northern Border | 
itself. 

Q The companies -- 

A Those companies have 


formed a company called Northern Border for the 
purpose of moving gas to their respective markets on 
the U.S. side, that is to the mid-west and eastern part 
of the United States. I don't contemplate that 
NOrthern BOrder itself will be an investor in 
Arctic Gas. Instead, we are talking with the 
companies that make up Northern Border who happen 
to be members of our consortium as well. 

Q How many of those 
are there? You told us their names and I don't want 
them. Do you recall how many there are in that 


Mini consortium? 
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Cross-Exam by Scott 


A ASO xecaisl pel chink 
there are six companies in NOrthern BOrder. 

Q Yes. -- And there 
interest in obtaining additional sources of gas 
US er. take dit, isuffacrentlyyidentical that they 
have been led to form a company in factcalled, 


Mid-Northern. 


A Northern Border. 

Q I (am. sorry,” Northern 
BOrder. 

Burt whe, obj echie-—lLiyour 


source of capital will not come from that consortium 
type company, but it is anticipated will come 
from the components of it? 

A Yes, 

Q Yes, md would it be 
fair to say that you would hope to look to them for 


a very substantial conditional commitment? 


A Yess 

Q Can you give us any 
order of the percentage? 

A NOterealily. cWesare 


going to attempt to get just as much as we possibly 
can I can see ourselves getting from the Canadian 


interests. 


A The remainder then 
will have to be raised from those U.S. interests 


of the companies you mentioned and others. Titre 


are the west coast members of the consortium, Pacific 
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1 Lighting.Corporationwho has required gas on the 
2 NOrth Slope, the P,G & E system, the Pacific 
2 Gas and Electric system which through Alberta Natural 
. is represented in our consortium. Then of course 
> there are the producing companies themselves, both 
6 | Canadian and U.S. which may well be a source of 
yy equity capital. 
8 Q Well, let me assume 
9 that “ous 
10 A You see, I can't 
It really break that all down, we are going through 
12 that. process now,..Six, trying -to.,-- 
13 Q Gee ING ono 
14 | A -- see where it is 
15 alk going, to -come. from. | 
ad | Q Let me assume that 
17 you raise 60% of your equity capital in | 
18 CAnada, I take it that yau would look for the 
ea other 40 then you would look substantially in the 
ay direction of that mid-west consumer group for a 
a large hunk of the .balance 
Ss : A Let me say this, that they 
23 make up six companies, right? 
ef QO Mest. 
ag A In the west coast there 
26 are two companies. All totalled there are four 
re -- five producing companies in our consortium at 
at | the present time which gives you a total of 13 
ef companies, then really you would be looking to -- 
Sas | THE COMMISSIONER: 13.U,S. 
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V.L. Horte 
Cross-Exam by Scott 


companies. 

A Yes, with three of 
those, you know, being a mixture of -- with Canadian 
interests in them, mainly Imperial Oil, Gulf Canada and 
Shell Canada. 

MRE SCOTT: 

Q But Mr. Horte, aren't 


the consumer companies, the companies that are 





most desparate to get this gas ? 

A They certainly are 
very anxious to get this gas, there is no question 
about that. I suppose on the other hand the 
producers are anxious to market that gas as well. 

Q Yes. but 1 take! 1 


that because of the desperation of these mid-west 





companies -- 

MR. GENZST: He hasn't agreed 
that it's desperation. 

THE COMMISSIONER: Anxiety. 

MR. SCOTT: All right, 
anxiety. . 

MR.-GENEST: Anxiety, that is 
EPONnt. 

MR. SCOTT: Because of the 
anxiety of these companies in the mid-west , you 
would be able to formulate some very effective 
arguments inducing them to make substantial commitment 
to ehe+equity* capital. 

A T*rveatiytdon't*think 


we will have to argue a lot. They purchase gas on 







| 7 as : 
3 . r a Tid i i bol . eoiribgmos 
#6 wears cake ee ra ‘Pee 


ais than’ aw = Bo 






& sheace> Yuh . 140 lat seg 


z . a A sbeaeo Dpera 
USE + tbe / 7 
: | } 
) 
Py 
| 
. 


2 "neTrea ,oiach ro ree 6] | | ae 
$5 Jadt ec. egies oy Veaekneanoe semieneo edt 
ach ait tep od etexnqeeb Jeon 
Yigictiso Year A | 
notdeeup oc 2! sata .eren gat ctee oF eudince waev 
 OoyF wile sti to SddqgirelT- Usede geods 


[low a6 ceo tard sokvem of Bugiene sam er96nboTg 


Se ee 


2£ otns FT tak), e3y ? 
Jage~bit seis Jo oi teasieaieds to gawaved tadt 
—- 8S loisqmoo 
| beetes SB est oh sy one, Re : 
| .jebaveqesh-e'tt sada 
wielsah «Her SPeINMOD ANT 


| 
| 
| 
. 
| 
I; 
| 
) Fdpte ALA - Prove LH =: 


Yr ——‘<t aPC” SS 


ai sed? (yoelemh + TSRMaD . spi 





ot to @aukoed TTOD2 . tM 
poy . “Siew-bin edt ol avlaaqmon suas to 4detene 
S1FObNI6 Lov ome ats limot ot i 


5974 


ALLWEST REPORTING LTD. 
BURNABY 2, B.C. 




















Vib... Horte 

Cross-Exam py Scott 
the NOrth Slope and they have to find a way of 
getting it to market. They obviously as members of 
this consortium feel that this is the best way. Now, 
from that they have to go to the point of seeing that 
the project is constructed or they are not going 
to obtain the gas in that manner. 

Q Yes, well, let me 
ask you one other question. How is the -- how is the 
control of the company through shares to be related 
to those who advance equity capital? 

A I suppose no differently 
than in any other corporation. 

Q Well, do I understand 
from that, for example, that .2af Canadians buy 60% 
of the equity capital of Arctic Gas, they will have 
a technical 60% @ntrol of the company? 

A They willl ,~orm the 
majority of the shareholding interests, yes. 

Q Yes, now you would 
be familiar with many cases in industry where effective 
control of a company is obtaned by the single largest 


shareholding even though that be much less than 


50%? 

A Yess 

Q Yesjtus theresany 
possibility -- we will put it better than a possibilit 


is thereany risk in this enterprise that the effectiv 
control of the company will be achieved by the 
mid-western consumer companies to which we have 


referred? 
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A I would very much 
doubt that and certainly that is a matter that I 
am sure is going to be reviewed at length when the 
final financing plan is put together. Certainly 
the guidelines require that this be gone into 
very thoroughly. I don't think thatI could be 


of much help at this stage. 





Q But in any event I take 
ie, ehace che questton, of final design, specifications, 
contracts and so on, all those decisions will be 
made by the company substantially after it is 
funded and established? 


A Well, I think that 


Dastealiy val. those final designs, etc.., will be 
-- they will be in full knowledge of those when 


im-tact ‘the financing as done, so it will be on 


the basis of those that they fundamentally will 
be putting up their money, so that I will see 


ieeust a COnLinuation if “you Jike from the point 


that we are at at that time into implementing 
the project, 

Q I am sorry, I misunderstood 
then. I understood from the other panels that those 
things would not be done and indeed could not for 
financial reasons be done until after regulatory 
approval and the obtaining of funds . 

A Well, maybe I misunderstood 
you, sir. The final detailed design, if you like, that 
is true, that would not be available to them at that 


point, the whole basic fundamental project, etc., though, 
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1 it is not a big step to go from that to implementing 


2 a final design. YOu know what you are doing. You 


3 are now just implementing that plan in detail. 
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1 Q Then would this be a 


ho 


correct analysis of the progress of the operation, that 
































>] you are now moving toward final design and while you 
4 | will not complete it before funding, you will very 
a substantially complete it, and that is indeed neces- 
Pi Sary in order to get funding? 
"| A You have to be ata | 
Z point sufficiently that in connection with the funding 
| the people are confident that you sufficiently 
am planned it, sufficiently designed it, that in effect 
‘ca it will be built within the estimates that you're 
12 | putting forward. 
13 Q Veseesortnac ine rratn 
“ the investors want you to be very close to final 
15) design and specification before they are asked to | 
| 
16 | invest. | 
sa A Well, you know, it's | 
18 a matter of degree. 
19 | Q What are the degrees? 
20 | A feean*t?vele vou that 
21] Lore sure, Let’ s'say-1h a> tacility“in Southern Canada 
“ cha nk that we have gone further already in this 
ad connection than would be required than a facility 
24 | being built in Southern Canada, in order to raise 
oe money . 
6 Q Well, let me ask you 
oe this: How long after regulatory approval and the 
28 | obtaining of equity capital do you anticipate the 
29 | final design and specification will take? 
30] A Bi tink we lii“be*in 
i 
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a sufficient shape at the time of approval that we'll 

2 | immediately go to financing. 

3 Q Yes, and then how long 

4 after that before final design and specification is 

5 | in hand? 

6 | A Well, final design and 
7 Speciiication, .vounknow,iwhat do.,you.call.final?..You 

8 eontinvally ss 

9 | Q Thewkecktangso£ contracts: 
io * I take it those things are necessary before the con- 

11 | tracts for construction can be let. 
| A Yes, and sometimes you 
13 | proceed in phases on the contracting of the thing, 
14 | thee+-tyougknow;;yous,do the logistical, area, you'll 

15 | be doing the wharfing area, and all those things, 

16) contracts in that connection prior to the letting of 

17 | the actual pipelinetonstruction contracts, which | 
is | comes later. But on each of those steps you will RES | 
19 || t@negiveste the party.that will¢be.doing,the contract, 
20 | sufficient detail that he can make a bid with 
21) nespect to the construction, ofgthat.facility. We -- 
22 | our plan contemplates, as we've suggested,that if we 
23 | have spaparsie in theseardynpartyelf+1976, thak,those 
24, matters can be taken care of and the construction 

25 plan as set forth implemented. 

| Q Well now, let me turn, 
ra as everybody has, to the question of routing, and I 
23) take it from reading Mr. Dau's evidence that it was 

eS) the responsibility of his firm, for Arctic Gas, to 





draw the route and at least they may have had a furthe 
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1| responsibility, to hire and obtain the advice of 
2| environmental consultants. 
3 A Yes? 
4 Q And .IWeakenit .alsolifrom 
MS Mr. Dau's evidence that his firm with that environmen- 
a | tal advice, made judgments as to routing and costed 
7| them out, and on the basis of that made recommendations 
S| to the Arc_tic Gas consortium. 
9 | A Certainly, and you know, 
10 to describe that process so much of it was done 
ri really in constant consultation, you know, it wasn't 
12 | like each day you received a recommendation from 
13| Northern Engineering Services about this, that or the 
14 | other thing. There were regular meetings discussing 
15 | this matter, and decisions made jointly. | 
16) Q Yes. Well with respect 
17 | to routing and the environmental considerations involveb, 
18 | Mr. Dau told us, as I recall his evidence, that he 
19 recalled no case in which his firm had made a recommen- 
20 dation to Arctic Gas where the recommendation was 
21 refused. ,Do you recall Gany sien case? 
22 | A ihecantisrecall specifi- 
23 cally. That would surprise, me, Ibutito thevextent sthat 
aay Gat boywsoyy Dithink it's certainly understandable be- 
25 | cause the process was one of continual consultation 
26 | between our supervising people and the Northern Engineer- 
eT) ing Services with respect to these matters, and joint, 
ad | if you like, decisions made in review of the, on review- 
29 ing the facts, etc., associated with that, whatever 
30 the particular matter might be. You know, this wasn't 
| 
} 
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a completely formalized approach. There's no way you 
can do that and operate effectively with consultants. 
You have to be in constant communication. 

Q Yes. Well now, with 
respect to routing and socio-economic factors, Mr. 
Dau told us that it was the responsibility of Arctic 
Gas tOrcetain == Arctic, Gas rathersethanin.EbsSe =-aito 


retain or hire the socio-economic consultants. 





A VOSS - 

Q And I take it that you 
retained for that purpose Gemini North, and more 
recently; van Ginkel °& Associates. 


A Yes. Maybe some history 





on that, the -- at the time of the merger of Gas ce aes 
systems and the Northwest Project Study Group, many | 
of the consultants used by those two groups were 


continued to be used by the new single group. In the 





case of Gemini North, Gemini North had been ee 
to Gas Arctic Systems for some period of time, and 


that association was continued with the new group. 





‘ Q When did van Ginke] come 
into the picture, do you remember that? 
A I think sometime in 1974 
last spring of 1974. 
Q Well, we'll be hearing 
franthem no doubt later. 
A ves. 


Q Now, to deal with the 





process that has been dealt with by several other 


people, I'd ask you to turn to page 15 of this 
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biblical text on which you've been relying from the 
beginning -- 

A Yes sir. 

Q Sand tO. LOOK ac = 

MR. GENEST: I wish you'd 
avoid these editorial remarks. 

MRewoCOUms: Well, 1t-s not 
intended to be -- 

MR. -GENEST: donc. tiyink 
it gets us anywhere. 

Meeescorr: Lt snot an tended 
to be offensive. I simply observe -- 

MR. GENEST: Well, it is. 

MR. SCOTT: Apparently. 1 
Simply observe that I think it's rather unfair to 
all the witnesses in the sense that we treat these 
=— the canned evidence as if it*s holy writ in some 
fashion. 

Q But Mr. Horte, Looking 
at the paragraph -- 

. THE COMMISSIONER: 15 minutes 
iO O's 
(LAUGHTER) 

Ma COL s J. can Snorten thac 
up. 

Q Looking at the paragraph 
that begins with the word "Therefore," let me read it 
because if I understand it, that paragraph almost 
by itself sets out your undarstanding of what was 


at stake. 
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"Therefore it was our judgment that the engineer- 
ing and environmental considerations had to take 
paramount position in the basic route selection 
design and construction planning activities. 
Once the plans were drawn, they were subjected 
to socio-economic scrutiny with the object of 
identifying the potential socio-economic 
consequences of the location of pipeline 
faciiities), and Of giving us the opportunity 
of assessing whether there were adverse 
effects which could be avoided." 
Now, is that in a nutshell the process that you have 
attempted to describe? 

A Yes it is. 

Q And I take it that what 
happened was that when the line was drawn, you asked 
the consultants, Gemini North and van Ginkel to scru 
tinge 1b. 

A Gemini North at that 
point in time, yes sir; and I think there was some 
Input From the Environmental Protection Board, who had 
members who also looked at this area. 

Q And I take it that 
Leewas their function, having scrutinized it, to 
identify as you put it, the potential consequences of 
location. 

A Vesr 

Q And their reports in due 
couse will speak to the problems that they identified. 


A Yes sir. 
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i Q And then thirdly, they 

; were to give Arctic Gas the opportunity of assessing 
il whether there were adverse effects which could be 

“4 avoided. 

: AeYes; 

6 | 

| Q Now, did you ask the 

‘| consultants if in their judgment there were any adverse 
et effects that could be avoided by route location? Is 

‘ that what happened? 

ia A Well, the effect was that 
| they were presented with the plan, the routing, and 

= the opportunity to study that plan, and then as has 
=H been referred to many times in the course of this 

oan hearing, the overall meeting to consider all of these 
aa | aspects was held so that all of those inputs could 
| be considered, not only” those but the environmental’ and 
sh engineering inputs as well, so that on the basis of 
ia those we could make a judgment decision. 
UG) 
20 | 
24. : 

22.) 
af 
24 | 

25 | 

26 

zy 

28 | 
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1 
Q Well, what I am really 
2 1A > 
asking and perhaps I express it in too complicated 
3 
a fashion, but was Gemini North invited to make 
4 
suggestions as to route changes as a result of your 
5 
work? 
6 
A Yes;=. would say that. 
7 
Q No; would you =— 
8 
A That was the purpose 
9 
6f their being at the meeting. 
10 
Q Now, do you recall nee 
ee 
they suggested any route changes? 
12 | 
A moon tc "specitireally. 
a3 
I think the minutes of those meetings would be the 
14 
best source for that material. 
b5 
Q Well, now, I take 
16 
it from what you have said this morning that whatever 
17 
the facts had been, there were no route changes that 
18 
were made purely as a result of socio-economic 
Ho . 
considerations? 
20 
A I don't know whether 
Pil ; 
you would ciassify the Travaillant Lake change, 
2 
it seems to me it is a mixture of socio-economic 
ws 
and envronmental factors. The two in many areas 
24 
can be very closely related, one to the other. 
2 
Q Apart from that are 
26 
you aware of any route changes that were made for 
2 
socio-economic reasons? 
28 
A No, I -- and I may well 
29 
be wrong. I don't know of any. 
30 } 
== Q Well, would it be correc 
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Cross-Exam by Scott 


to say that the reason none would probably be requested 


and no such route changes would be made, would 
be because of the fundamental philosophy that is 
shown on page 14 of your evidence where you say that 
"in our view"-- and I am reding from the fourth 
paragraph,'The development of a pipeline in the 
mackenzie Valley region is of substantially more 
consequence than the specific mile by mile routing 
of the pipeline." 

A Yes’/ TF *tiink that is 
aamajOn Lactor. 

Q And would it then be 
fair to say that you with your advisors having 
come to that fundamental conclusion about socio- 
ecanomics, didn't see specific route changes as 
likely to alter the socio-economic impact of the 
pipeline in any appreciable way. 

A LoS. 

Q Well, I'd ask you to 
look at your application to the department, I don't 
know the exhibit number but it is the white covered 
volume, paragraph 22 -=- 

THE COMMISSIONER: What 
page? 

MResCOLi: “Page 4 and 
I am quite conscious before beginning, Mr. Horte, 
that in the nature of things you may not be 
personally responsible for every word that appears 
in this document -- 


A Please don't put me in 
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Cross-Exam by Scott 


thatposition. 
Q Pazagneaon 22 reads, 
"The selection by the applicant of 
the route of its pipeline was made 
to insure the minimal environmental 
impact on and the greatest socio- 
economic benefit to the regions of 
the Northwest Territories and the 
Yukon Territory concerned." 
Well, dealing with socio-economics, leaving out 
environment, how does that square with the process 
that in fact occurred, or is that just some lawyer's 
extravagant language? 
A Well, I would have 
to say to a great extent it is extravagant language, 
however, you know, it seems to me that certainly 
routing of the poipeline on the east side of the 
Mackenzie itself is of a major socio-economic benefit 


hare 


to communities on that side” most of the communities 


are located. 
; Q Well now, dealing with 

the placement of the route adjacent to communities 
I would ice VYousetLOuLurn,, 12 your counsel can help you, 
to Mr. Dau's evidence, volume 18, page 2150. 

A Yes, I have it sir. 

Q I would just like 
to read a couple of questions and get your judgment 
about whether in your view this is an accurate 


statement of what was at stake. We were talking 


about the placement of the line in relation to 
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Cross-Exam by Scott 
communities along the route, beginning at line 
five: 
Question: 
"A sociologist might be able to fix 
in socblogical terms the distance a 
pipeline and its social impact should 


be from a community, ' you understand the 





theory?" 

"Yes, I understand." 

Wou didn’t have any of ‘that’ input?" 
“No, sir." 

"And therefore I put it to you that 

your recommendations to Arctic Gas on 

the appropriate distance from communities 
was dictated by the problems of pipeline 

construction and economics exclusively.? 


Answers: 


"I think the answer to that is yes, but 





I must tell you that in no instances 
was the pipeline logically located so 


close to the communities that we would 





have.to consider the redesign of 

the wall thickness. The logical location 
that we have, you know, that we were 

MOt Conscious, of that particular thing 
because it didn’t occur.” 

"Your main consideration in this area 
was economic and engineering?" 


"¥Yesgecsir.." 





‘aaa "Entirely?" 
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CRoss-Exam by Scott 


"Yes, sir.” 

"And it will be a happy accident that 
the sociologists will agree with 

your placement of the pipe in relation 
to communities?" 

“di imagine that is true, “sir; “yes.” 


Now, would that, in fairness, be -- you having 





formed your major judgment about the impact of 
the line itself, would that in fairness be 
what routing was all about in terms of its 
placement in relation to communities? 

A fb thinkeihat: 2s an 
fairness to the original routing of the thing. | 
As we have already discussed it was then subjected | 
to the scrutiny of those looking at the socio-economic | 
aspects of it. As it turned out as a result of | 
those meetings, thre were not Significant changes | 
as I have just finished discussing a few minutes 
ago, that resulted from that, so I wouldn't 
say that socio-economic considerations didn't 
go into the ultimate selection of it. The original 
selection was made on basis primarily and after 
review of the socio-economic changes, or socio- 
economic factors, it was not varied to any great 
exCenc. 

Q Would it be correct 
to say in your words that it was scrutinized by 


the socio-economists and no substantial changes 


were made? 
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Cross-Exam by Scott 


L Q Well now, I take it that 
é as a result of all that, the company's position is 

3 set out on page 15 and perhaps you could turn to 

page 15° of “your “evidence :-= 

5 A Yes; 


6 | Q The bottom of the fist 


j 





7 paragraph, you have been discussing the difficulty 


8 | ‘ 2 : : ; : L 
of measuring and quantifying sodo- economic considerations 


and the extent to which they will vary in pereonal 


judments. 
























Rsk t -«) eee 
s wor ee 
; esa0n lat, 

| | THODR’ pd ote BOOED | 
7 

. 

. 


| 
ted? 2% ated I , won [lew Q he 
#i aolateog #' ynsgman su jteds Lin to tiuasr 5 es te 
. OF TIN Dlyod nOY sqeitiog fxs ol Speq to. ddo Jen yc 
! ~* Bafebivs wey 20 el epag }* : 
.@ey A ec 
| | 4 
S267 S49 20 moesaw-csihP a) tag 
( 
yelusiigob oft pulesioelhopeed owed gay s Hqerps2Bg N 
; . { 
anos fexabrstriog otmorocde -ODo8 belyliJzoerip Brow pat twesent Ro } Bg 
LsSRoatey ni’ Yisy «fiw ved? Moldw od inetxe aff ree’ e 
-asnembut te 
i £) 
| ES: 
. 
| 
| 
| 
| 
| 
. 
j 
; 





Nee Wo RET OR TING Lani 5990 
BURNABY 2, B.C. 


Voie HOLvEe 
Cross-Exam by Scott 








1 Q Then in the last sentence 
2 you say: 

3 | "Further, many of the socio-economic considerations 
j with respect to the maximization of benefits or 

5 the minimization of detrimental effects are best 

6 | dealt with through the formulation of appropriate 
4 | company policies, which will be discussed in 

5 Phase 4." 

4 | And I take it that would it be fair to say then, that 
10 the pipeline being in place on a map, it's the judg- 

i: ment of the company that the way to respond to any 
12 | socio-economic problems, that occur is primarily through 
13 || company policies. 
1a | A I think in the particular 
15 | instance of, let's take the case of a particular 
16 | community, the impact of the project in sociological 

17 | terms in the shorter term, you know, there is the 
ig longer term socio-economic impact to all communities | 
19 | in the north because of developmants in the north 
20 | which we think is a major longer term consideration. 
A In the shorter term, obviously the construction 
22 activity is the area that must be looked at in 
23 particular, in, Our Opinion, and must be handled very 
24 | carefully, and will be handled very carefully pursuent 
pase to company policies associated with how we go about 

26 that construction and how we relate to those communi- 
27| ties, and this is a subject that will be discussed 

28 | at length in Phase 4. That's the intention of that 

29 | statement . 

30 || Q Well now, is this 
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CRoss-Exam by Scott 
drasessataseran cag company policies to minimize or 
Maximize these conditions under way? 

A Yes. 

Q And who's in c harge of 
that exercise, leave aside construction techniques 
and design techniques for a moment, who's in charge 
of that exercise of designing appropriate policies? 

A The CAGSL staff, along 
with the consultants that we use in this area. 

Q Well, we've heard from 
the construction people, but is there any -- is there 
at this stage any manual or guideline or list of the 
policies that have been developed and to which you 
refer here? 

A ican iertirink “OL “any 
specific manual or list at this point in time, sir. 

MRSGENTEShs Well, Mr. Scott, 
some of these that are described in the application 
materials are training programs, hiring practices, 
management of construction crews. 

. MR. SCOT My tconcerir,, Mr.* == 


MR. GENEST: Some filings, 


I understand, in connection with business opportunities 


in the north. 

MRS SCOT My concern, Mr. 
Commissioner, is not with anything that is set out in 
the application, of course, but if the company is in 
the course of developing policies in this area, I'd 
be grateful, as perhaps the other participants would, 


tdhave them even in rough form before we come to Phase 
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VoL, Herte 

Cross-Exam by Scott 
4 so that they can be examined and evaluated, if there 
are such things. 

Q Mr. Horte, has the 
company given its staff any guidelines as to the 
areas in which these policies should be developed, 
or the considerations that should be at play or at 
Stake in developing them? | 

A Well certainly we have 
many discussions at our Internal Management Meetings 
where subjects such as this are discussed, and the 
general policies and areas that should be looked 
into, studies that should be undertaken. We rely ob- 
viously to a great extent on our experts in this 
area to give us input and recommendations in connection 


with what those things should be . In the final | 


| 


analysis we have to decide and make those decisions. 


regs that sort 10 a orocess . | 





Q Buwhertake: ie ithak 


those decisions as to policies are not as yet in 





final form? 

. A Weill Abb thinkecas. Mr. 
Genest has just mentioned, that youlnow, many of them 
are reflected in the application itself. Maybe they 
haven't been chronologically in one place, set down 
l)2 fine 4a bub certainly iour wapphication has attempted 


to deal with prnok? on lyacin chhisicarea pout yensother 


THE COMMISSIONER: Well, 
that a convenient place to stop, Mr. Scott? 


| 
| 
areas, what our basic plan is in this connection. 
is 
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V.L. Horte 

Cross-Exam by Scott 

THE COMMISSIONER: Before we 
adjourn Mr Horte; could-drasktyout this. 

Q You said that the con- 
struction plan now is based on getting approvals from 


the regulatory bodies here in Canada and in the United 





States in early 1976. 

A Vesweiie ade. 

Q Now, we were advised by 
Mr. Dau that the construction plan has already been 
postponed by two years from the date in the filings 
that were sent to the Federal Government in March last 
year. 

A esi. 

Q Well, what I don'€ gece 
stant is if the construction plan has now been postponed 
two years and is based on obtaining approval in early 


'76,. then was the original construction plan based on 





getting approvals in early '74 . when you only made 
your application in 1974? 

A Pithank) it's a combination 
offhings, sir. I think that\during the intervening 
period two things become obvious: 

(1) Approvals wouldn't be obtained as soon as 
anticipated, and 

(2) That in the construction planning itself, in that 
more detailed planning, further lead times were 
required than were originally anticipated. 

THE COMMISSIONER: Well, we 
will adjourn the Inquiry until Wednesday, May 28th, 


at 130.0 Neat Hay River, and we will adjourn the 
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Vile BOrte 

Cross-Exam by Scott 
formal hearings until Monday, June 2nd, at one 
o'clock here at the Explorer Hotel in Yellowknife. 


| (PROCEEDINGS ADJOURNED TO JUNE 2, 1975) 
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Board 
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Impact Assessment, November 1971 
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Yellowknife, N.W.T. 
suners2, wl97 5+ 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. GOUDGE:Mr. Commissioner, 
if we could begin, we would like to commence this week, 
if we may, with the evidence of the Environment 
Protection Board, at least their evidence in chief as 
it is offered through Mr. Templeton and his panel. 
This is perhaps slightly out of order, but we've dis- 
cussed it among counsel and subject to anything you 
Might say, sir, we would all be content that it be 
done in this way and that their evidence be offered 


in chief for the first three days of this week, and 


that if any parties later want them recalled for cross- 


examination, Mr. Templeton and his group are content 
that that be done at some mutually convenient time 
when it seems to fit in with the general pattern of 
the evidence. 

As you know, sir, Mr. 
Templeton has been ably representing the Environment 
Protection Board so far. He's on the panel today, and 
to assist him I thought it might be expedient if I 
simply ree net ea by qualifying him and his co-panelists. 

Perhaps, Miss Hutchinson, if 
they could be sworn I could do that then. 

Thank you. I should say, 
Mr. Commissioner, just for the record that of course 
the Environment Protection Board is a maior partici- 
pant in this Inquiry and has been from the beginning, 


and are offering their evidence on their own behalf. 
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Templeton, Adam, Bliss, Craik 


Wilimovsky, McTaggart-Cowan, 
Gourdeau 
In Chief 


CARSON:.H. TEMPLETON, 

K. ADAM, 

bie BLESS 

N.J. WLILIMOVSKY, 

Dien hGRALK ; 

TAN McTAGGART-COWAN, 

E. GOURDEAU, Sworn: 
DIRECT EXAMINATION BY MR. GOUDGE: 

Q Mr. Templeton, could I 
begin with you, sir? You received a Bachelor of 


Science in 1943 from the University of Alberta, I 


take Lt, as that correct? 





A Mescr 

@) You are a registered 
professional engineer in the Provinces of Alberta, 
British Columbia, and Manitoba? 

A esa. 

Q And you're the presi- 


dent presently of Templeton Engineering. 


» 





A ee. 

Q Could you, telllus, six, 
how long you've held that position? 

A Since 1955.2 

Q And what has your work 


consisted of in that role? 





A We've participated in 


the engineering of a number of northern projects, 





Partacularly in permafrost affected areas, These 
included several thousand transmission lines, transmis- 
sion line towers for the Manitoba Hydro and also 
microwave towers for the Manitoba Telephone System 


including some 2,000 footings in permafrost-affected 



















YREVOMTULHW. 
: ~~ \ aaAMS | 
) NeNOD-TaIADOATOM Was o 
TROWe 5 UWhnuAnvoe 2 a 


| zirows Ui 
-S5a00a .AM Ve MOL TAUIMAXS TOaALG 
‘4 7, 


c ' = ‘ ¢ a 
L Bbilpoo .nrecsiqgeT «i C 
| rq 2 “68 6 Bbeviecsa vor tyiz ,voYy ait iw rived cf 
5 
I ,6t1tad!A. je Yyaiawey lad ahh mos2. Epef qi sonetoa 
. clueaven ia4 ek ,.t2 shes 
- 
. a3” di j 9 7 
| : | 7 
; par ps =1¢ ot ' - : ww 
} - { 
. stuodl. Oo Bealn <9 std os yeenipas leadoleasiorg = ; 
| bead . aa 
dus icaY bas~,steomilod oars ,e- 
tw 
.¥ A - 
1 
day “oA * .f 
iqoetinads dovsigtte? to vi trsZoTq titeb | 
sey Ay Y : : 
2 rs Luo. ¢ 


- ? 
NiO* voy est Jefiw Dat 
tolox saddam ho be 
ri hedsgisstreq sya 4 


,efostorg ateiitror do yee & Bo; prire 


d ezeiT .esents bsvoehas pani nL Y net DitIsq 


, 
vor Mee Cary 
~vimensxe icaris soles iniseass=2 bacadiod ts » Ses 


cals _— orhyAh silettnadl ws 





ALLWEST REPORTING L-TD. 5997 
BURNABY 2, B.C. 
Templeton, Adam, Bliss, 
Wilimovsky, McTaggart-Cowan, 
Craik, Gourdeau 


























l on Chaer 

- soils. We also conduct engineering on a continuing 

3] basis for the Manitoba Public Utilities Board in appro 
4 ing plans for all gas pipelines in Manitoba, conducting 
-) rate base and rate of return stuiies, and performing 

6! spot checks of gas installations throughout the pro- 

7 vince, including the northern communities where there 

8 are gas distribution systems in permafrost-affected 

9 soils. 

10 Q Sir, in 1956 did you 

11 | participate in organizing an emergency flood-fighting 
12 | Organization for the Greater Winnipeg area? 

13 A Tes. 

14) Q And what was your role 

15 | in that connection? 

16 | A I was the director of 
1? this organization to meet a flood threat, and duties | 
18 included organizing all of the construction and en- 

19 gineering abilities of the province to meet the flood 
20 threat, in which we prepared a contingency plan for 

21 flood—Tfighting which is still in use in Manitoba. 

22 Q I take it you and your 

23 firm have also conducted engineering studies for the 

24 Royal Commission on Flood Cost-Benefit for Manitoba 

25 that was conducted in 1958? 

26 | A Trathecrignt.. 

27 Q And the Geotechnical 

28 Division of your firm has developed other mathematical 
29 models and so on to assist in the analysis of perma- 

30 frost regression? 
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Craik, Gourdeau 


in Chier 

A Ves. 

Q Would you describe that 
for us, please? | 

A First, we developed a 


Single dimensional model to try to evaluate how 
permafrost regresses due to a number of factors, and 


subsequently it gradually evolved into a two-dimen- 





Sional model and we have been @librating this over 
a number of years in the Mackenzie Valley and along 
the Hudson Bay Railroad, the transmission lines, dikes, 
in Manitoba that are in permafrost, etc. 

Q Has your geotechnical 
personnel engaged in field work in the Mackenzie 


area? 


A Yes, the geotechnical 





personnel have drilled some samples and tested some 
350 holes on the east side of the Mackenzie River 
between Fort Simpson and Norman Wells, and in the 
Peel Plateau and in the Old Crow area. 

Q AUG tweake it), Sir; 


that you've represented the Manitoba Public Utilities 


Board on the Canadian Standards Association Committee 





on Gas Pipeline Codes 2-184 since the inception of 


that CommEtecsin 1960 ang through to'.1973. Is that 


correct? 

A That's correct, 

Q Are you still a member 
of the Committee? 

A No, 1°m not now. 
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Templeton, Adam, Bliss, 
Wilimovsky, McTaggart-Cowan, 
Craik, Gourdeau 





In Chief 

Q Are you a member of any 
other related Committee? 

A I'm a member of the 


C.S.A. Committee on Pipeline Materials, 2-245. 
Q And since 1971 have you 
been a member of the Canada-U.S.S.R. Working Committee 


on Architecture, Building Materials & Construction? 





A Yes. 
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Templeton, Adam, Bliss 6000 
McTaggart-Cowan, Gourdeau 
Im) Chief 
Q And what did you do 

before forming your own consulting engineering 

company? 


A I worked in a number 





of areas but the ones that might be of interest 
to this Commission are -- was as a party chief 
at Norman Wells on the CANOL pipeline project and 


also on the Alaska Highway, the Yukon section. I 





was also a district manager for a large contractor 
Sorel teens COLUMD al. 

Q And have you played any 
role in organizing the health sciences co-ordinating 
council in Winnipeg? 

A Yes, I was instrumental 
in organizing this and it involved bringing together | 
the efforts of two teaching hospitals, one general | 
hospital, one research institute, and two university 


. 


faculties which involved interaction with three 





levels of government. 

Q And could you describe , 
sir, finaly. your role in the Environment Protection 
Board? 

A Well, I was instrumental 
in organizing the Environment Protection Board some 
four years ago, going onfive years, and perhaps 
Pecourd « just cescribe that a little more am 
more detail later. 

Q BY all means, Sir. 1f 
PVcouldemovewtnen to Dr. Bliss, you are, sir, I.take 


it, a professor of botany and director of the Faculty 
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McTaggart-Cowan, Gourdeau 
In Chief 


of Sciences, contolled environmental facility at 
the University of Alberta in Edmonton? 

WITNESS BLISS: 

A thatnasteorrect: 

Q Yes, and could 
you give the Commissioner, please, your educational 
background, sir? 

A I. received my B.Sc. 
degree from Kent State University as well as my Masters 
degree from the same university and my PhD from Duke 


University ,41956. 


Q And what did you do prior 


to coming to the University of Alberta in 1968? 
A ihtaughteronsone; year at 


Bowling Green State University in Ohio and for eleven 





! 


| 





years at the University of Illinois. | 


Q And what fieldgsdid you 
teach ines 

A Botany and plant ecology. 

Q And you have done your 
PhD research in a comparative study of Arctic tundra 
ecology in Northern Alaska and Alpine tundra 
in Wyoming, is that correct? 

A that ws tcorrect: 

Q Yes, and have you 
engaged in certain ecological studies over the last 
23 years relative to the north? 

A that 25 right. 

Q Describe them for us, 


please. 
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IN Chief 
A It ranges from studies 
in Alpine areas in the New England Mountains, of the 
Rocky Mountains, the Rocky Mountains of Wyoming, 
the Olympic Mountains of Washington State, a year 
in New Zealand studying Alpine vegetation there and 
more recently for the last five years, worked both 
on both plant ecology in the Mackenzie Delta region 
as well as in the Arctic Islands. 


Q And you served, I take si 


from 1959 to: 1962 as associate editor of Ecological 





Monographs ancd* fromel970 toclo7s5Pasiassocaate editor 
OL-al publication that’ Il will let you pronounce 
A ®ecologia, that is correct. 
Q What does that mean? 
A Ecology. Mt?his the | 


European way of saying it, another way of pronouncing 





ay EF 
Q I see, and you have been | 
a member of the NRC, , a techmical sub-committee on 


pipelines trom L970 to 1972? 


; A YOSi. 
Q HAve you served on any other 
NRC, bodies? 
A Yes, on the grant selection 


committee for three years. 


Q In the environmetal 
bilogical area? 

A That is right. | 

Q Yes, and you are currently 
a member of the Biological Sciences Committee for 
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in Chier 

1 the World Book Encyclopedia? 

2 | A tratas right . 
3 | Q And of the Museums of 

4 Canada consultative committee? 

5 A Thats Fright. 

6 | Q And have you been a aie rs 
7| of the U.S. National Committee for the International | 
8 | Biological Program from 1966 to 1968? 

9 A Yes 

10 | Q And for the past five years 
11) the director of Canadian Arctic Tundta I.P.B. ecosystems 
12 | study a Devon Island? 

13] : A Yes. 

14 | Q Have you engaged in any 
15 | other co-ordinations of tasks of that kind? | 
16 | A Yes, in the sense of | 
17 | Co-ordinating the applied and basic research thatwe 

18 | have done in the Mackenzie Delta of back in relation 

19 | to gas exploration and the potentiality of gas 
20 or oil pipelines. 
pai x Q HAve you served in the 

22 | past as consultants to any oil companies? 

a | A Mespae dor Blfs Oday toncult, 
24 | and in a limited capacity to PanArctic. 

| | 

255 Q And in what connection? 
265| A These were environmental 
a surveys eye sue oP operations. 

23 Q And your involvement, sir 
29 | with the Environment Protection Board? 

30 | é; ' A As a plant ecologist 
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In Chief 


helping to guide and direct the plant ecological 


research and evaluate work that had been. 


Q 
A 


after its inception. 


A 


Q 


6004 


Since its inception? 


Since -- about six months 


That would be 1971? 


Yes. 


Yes, and you are a Fellow 


of the Arctic Institute of North Ameria and the 


American Association for the Advancement of 


science? 
A 


Q 


Botanical Association, the Ecological Society of 


Yes. 


America and certain other conservation groups? 


A 


Q 


PaaAt Swaine. . 


And in your field 


a 


sir, have you engaged in the publication of certain 


articles and learned works? 


A 


. Q 


Thank-you, Dr. 


Yes. 


moving then, if I may, Mr. Commissioner, to Dr. 


Bliss, 


McTaggart-Cowan, you are, sir, presently a professor 


of zoology and dean of the Faculty of Graduate Studies 


tChevUni versity cf british Columbia, is that. correct? 


WITNESS MCTAGGART-COWAN: 


A 


Q 


That TSe.Correct . 


And could you give the 


Commissioner your educational background, please, 


Sir. 








And a member of the mae. 
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l B® igeave-a wwachelor of 
2| Arts degree from the University of British Columbia 
se followed by a PhD in zoology from the University of 
4 Calwrorniagdt. Berkeley. 

5 Q And you served, I think, bir 
Gl from 1935 to 1940 as the Assistant biologist and then 
7 || assistant jdirector ,.of jthe British,.Columbia ,Provincial 


8 Museum? 
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In Chief 
A That is) right. 
Q And what were your 


tasks in that connection? 
A Mostly establishing 
the technical collections and undertaking ecological 


research. 





Q And you joined the 
faculty of the University of British Columbia in 1940, 


ie that.~covrectk ? 





A Indid,syes. 

Q And you've been there 
ever since? 

A Been there ever since. | 

Q You've served some time, | 
i. takeoit);.on sabbaticals. from that; university;at the | 
University of Edinburgh. 


A Yes. 
Q Anywhere else? 
A And I had a sabbati cal 


‘ 


year in New Zealand and Australia, where I was under- 
taking research and teaching, largely ecological 
research in Australia. 

Q And then I take it in 
1945 you became a full professor of zoology at that 
university, and in 1953, professor and head of the 
Department of Zoology, is that correct? 

A Right, yes. 


Q And then in 1959 you 
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assumed duties as assistant dean of the faculty of 
Arts & Sciences; in 1963, assistant dean of the faculty 
of Science; and in 1964, dean of the faculty of grad- 
uate studies. Is that so? 

A phatyniscxight« 


Q Have you maintained your 





teaching duties in the Department of Zoology through- 
out that period? 

A Yes, I have, largely 
in the graduate sector. 

Q And I take it throughout 
this period of time you've engaged in certain research 


interests which you can describe to the Commissioner, 





please. 
A Yes, I have undertaken 
research largely in alpine and Arctic/sub-Arctic 


environments, quite largely devoted to guiding the 


work and aay Seryoet eae in the work of my graduate 
students who have now numbered 85. This work has been 
devoted in very large measure to the ecology of large 
mammals and large birds. It has been undertaken in 
the Mackenzie Delta, in the Athabasca Delta, in McKin- 
ley Park, Alaska, in the Ice Fields Ranges area in 
the Yukon, in parts of Southern Africa, and to a lesser 
degree in other parts of the world. 

Q Retake De, tsir, from 
1943 to 1947 you served as a consultant to the 
National Parks Service of Canada, and to the Department 


of | Northern Affairs. 
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In Chief 

1 

2| A Thate2SsLigut. 

3 | Q AmMhas that led to 

4 | certain works engaged in under your direction? 

5 | A Since that time I have 

6 | maintained a continuing interest in ecological affairs | 

a and the management of wild animal resources in Northern 

al Canada, and in the Rocky Mountain National Parks area, 
| and have continuing research programs going there to 
a0 this very day. 

11] Q Pitake 1, sir, you ve 
12 | served as a scientific advisor to the Game Commission 
13| of the Province of British Columbia for some 15 years 
14 as well. 
15 | A thab's right. | 

j \ 

16 | Q And in 1949 you commen- 
17 | ced service as a member, and one-time president/f the 
AS British Columbia Resource Conference. 
19 | A Yes. 
| Q What .is vehat body.,. sir? 
21] . A Well, that's a body that 
22 | has since then passed out of existence, but for many 
23 years it was a group which brought together members of 
ae | the business community, the government, and the acad- 
25 | emic communities that were concerned with the best 

<6 possible management techniques to be applied to the 

27 | natural resources of the Province of British Columbia. 
28 | It met annually, ‘conducted a large series of inte- 
29 | grated studies, and published a series of annual 

30 | volumes. 
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Q iy take. ito from. 1955p to 
1962 you were a member of the National Research Council 
of Canada. 

A wes. 

Q And £Lromel95a4mto, 1966 


a member of the Fisheries Research Board of Canada. 





A Thats: wa ght. 

Q Have you as well served 
on committees of this kind relating to the United 
States? 

A Yes, I served as special 
advisor to the Secretary of the Interior of the United 


States in developing management philosophies for wild- 





life refuges and national parks there, and the last 
year served as special -- as chairman of a Special 


Committee to try and resolve the desperate problems 


of grizzly bear problems and management in national 
parks. 

Q And did you undettake a 
study of conservation of Australian waterfowl for 
Federal and State Authorities there in 1970? 

A paid. 

Q And you're at present, 


1 take it, a member, of the Arctie Environment Council. 





A MES. 

Q And what are you doing 
in that connection? 

A That«bs a igroupto£ 


citizens , mostly Americans, and two Canadians, that is 
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monitoring in a small way the -- what actually happens 
during the development of the Alyeska Pipeline. 
Q And you're as well a 


member of the Canadian Environment Advisory Council? 


A La LES wonaLy man. Sais 

Q And how long have you 
held that position? 

A I've been a member since 


its inception three years ago. I've been its chairman 
for a month. 
Q And you're also a member 


of the Arctic Land Use Research Committee. 





president of the Arctic Institute of North America? 


A Yes. 


A Ves, 

Q What body does that | 
committee report to? 

A Department of Indian & 
Northern Affairs. 

Q You're as well, sir, a 
member of the Executive Board of the International 
Union for the Conservation of Nature? 

A Yes, I'm a vice-president. 

Q And a member and first- 
president oL the Biological Council of Canada? 

A Ves. 

Q And a fellow and former 


Q And as well, a fellow 
of the American Wildlife Society and the American 
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Dpn Cha ee 
Association for the Advancement of Science. 

A yes. You can skip the 
next name. 

Q I can't pronounce the 
next name. It goes something like the American Orno- 
thologists Union, of which you're a member. 

A You go to the head of 
the class. 

Q And as well you're a 
member of the American Society of Mammalogists. 

A Thats cight. 

Q And president of the 
Pacific Science Association, and a member of the 
Canadian Nature Federation. 

A esi. 

) Finally, a member of 
the National & Provincial Parks Association. 

A Tat” Ss crGht. 

Q Yes, thanks, Sir. 

; Mee (Crask, mh DL could move 
to you, please. You, sir, are presently a member of 
the Manitoba Legislature? 

WLINESS. CRAIK: That's correct 
Sat 

Q A member of Her Majesty's 
Official Opposition in that province. 

A Chat Ve eS egnt.. 


Q And chairman of the 


Caucus Committee on Economic Affairs. 
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A Yes. 
Q In that connection what 


responsibilities consist of? 
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Wilimovsky, Craik, 
McTaggart-Cowan, Gourdeau 
In Chief 
1 A Well, it is mentioned 
: here, sir, not as the -- mOt ne@essarily-as the” prionty. 
? item on qualifications for E.P.B. work, but to indicate 
4 here that in this role that if we have’ to ded with 
: all the matters that come before the Manitoba 
6 | Legislature on Energy and natural resources. 
7 Q Heake Ley sir eneat 
8 you have served as a minister in the Government 
? of that province in the past? 
10 A I was Minister of Mines and 
11 Natural Resources and also following that Minister 
42 | of Education. 
13 Q That was during the 1967 to 
14 1969 peiod? 
a A inate ragiil, sir, 
16) ves. | 
17 Q And you as well have | 
28 been involved in the work of the Environment Protection 
19 Board? 
20 A In 1970 I became involved| in 
2" interdisciplinery work and as haa been mentioned by 
a4 Mr. Templeton here, the formation of the Environment 
bid Protection Board took place in 1970, I was involved 
aay) in this along with the able guidance of my former 
ad Deputy Minister of Mines and Natural Resources, Mr. 
26) Bill Mere, Winston Mere who was also the former 
ay director of the Canadian Wildlife Service. 
| Q So your educational 
29) background begins with a mechanical engineering 
- 305 degree, specializing in heat transfer? 
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A Dae hS ec LOU 


Q And that was received fro 


the University of Manitoba in 1956? 

A AMGvsW tr a Mower anited sts 

Q And you received your 
Masters Degree in Mechanical Engineering from the 
University,of.Minnesota...in, 1961, is..that..correct, 
six? 

A iMyaLe singh ts 

Q And are you a consulting 
engineer with your own practice in Winnipeg? 

A Yes sir. 

Q And, I, take it as well 
during your professional career you have held the post 
Associate Professor at the University of Manitoba 
and Executive Director of the Manitoba research 
council? 

A Yes, I was at the 
University of Manitoba; from, 1957. to, 64. on..a, full- 
time basis and from 1964 to '66 I was director 
of the Manitoba Research Council and during that 
period also continued on parttime at the University 
of Manitoba. 

Q Yes, during that period 
of time, sir and otherwise, have you engaged in 
technical work related to the North? 

A Yes, basically my 
technical . work in general was in the area of heat 
transfer and solar energy and the number of projects 


related to hatural resource utilization, but my 
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involvement in thework in the north was primarily 
involved for a matter of several vears in the 1960's 
an workvon)artiricial, artificially frozen permafrost 
structures, also -- I have also referred to the 

fact that the work in the North being Northern 


Manitoba, was wide ranging in the area of utilization 


of Northern Resources and also in education for Northexn 


peoples. 

Q Dhani: 77 Ouse Sites, Lt 
I could turn next to Dr. Wilimovsky, please. 

Your educational background, 
Dr. Wilimovsky, please? 

WITNESS WILIMOVSKY: 

A I received my BSc 
and MA degrees from the University of Michigan 
majoring in the biological sciences. After 
working as an associate ichthyologist in the fishery 
survey of Brazil, I studied at Stanford University whe 
I received my Phd in 1955 based on Arctic hydrobilogic 
investigations. 

. Q Andvatten<~that.,. Sir) did 
join the research division of the U.S. Fish and 
Wildlife Service in Alaska? 

A Yes, I served as 
chief of Marine Fishery investigations there for 
four years. 
Q Brom 10956.;to .1960? 
A Right. 
Q And in 1960 you became a 


member of the Faculty at the University of British 
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Columbia? 

A Correct. 

Q And you were there 
through 1966? 

A I was director 


of ‘the Institute of Fisheries. 
QO Yes. | 
A During that period I | 
conducted studies throughout Arctic Alaska, Canada, 


the Aleutian Islands. 





Q IM lo67 1 “take it, you 
took a leave of absence £0 engage in certain research 
south of the border? 

A Yes, I served as senior 
Staii member for the U.S. President" *council on 
marine resources and engineering, in the fisheries and | 


aquatic areas. 





Q How long were you in 
that position? 

A For ‘a’ year. in £968 1 
returned to the University of British Columbia where I 


al=stililvpresently a. Professor “of Faculty "Graduate 





Studies, and the Institute of Resource Ecology, and 
curator of fishesfor the University of British Columbia 
Q And I take it in the past 
you have served as a member of the U.S. Atomic Energy 
Commission's Committee on Project Chariot? 
A Yes, I was responsible and 


co-editor for the volumes on that activity. 





Q What is Project Chariot? 
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A Project Chariot was a 
proposal to construct an artificial harbotir’ in ~North- 
west Alaska, near Point Hope. This was the initial 
attempt at predicting environmental effects of a | 
major project and developing mitigated procedures. 


I also participated in the bilogical studies of 


Project Long Shot at Amchitka. 





Q Could you tellus 
what that is, please, sir? 

A This was one of the 
first seismological experiments in using a high 
yield fishing weapon at great depths, one whose 
purposes was to determine the internal structure of 
the globe. 

Q And I take it as 
well as those tasks, sir, you have served in the 
position of president of the Alaska division of the | 
merican Association of the Advancement of Science? 


A That is correct, and 





I am still a Fellow of the parent organization. 
. Q Which is what, sir? 
A tne*triple A, +S, 
the American Association for the Advancement of 
Science. 
Q And you are a Fellow and 
past governor of the Actic Institute of North America? 
A Yes, sir. 


Q And 1 take it that you 





have served as a consultant for a variety of operations 


is thatforrect? 
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l A Yes, I have served 

2 on task forces evaluating fishery research programs 

3 throughout the world. I have been a representative 

4 of the natural acadamy of sciences in evaluation of 

5 far eastern fishery and oceanographic programs in 

6 | Japan, Korea, Taiwan and other southeastern Asian 

| countries. 

8 Q HAve you undertaken any 

9 functions in connection with the construction of 

10 the Alaskan -- the Trans Alaskan pipeline? 

cel A Like Dean Cowan, 

1° I am an elected representative of a panel monitoring 
3 the construction of the Alaska pipeline. 

14 | Q And you have chaired, 

15 | I take it, a U.S. Government panel representative | 
16 | Of industy, conservation groups and the Government | 
17 | on the tuna-porpoise interaction problem? 

is | 3 A Yes, sir, 

19 Q iran curious enough to as 
20 you what that is. 

DT ; A Modern methods of fishing 
27 tuna use purse-seines and in the process of fishing 

23 for yellow fin tuna only, they catch a great number of 
24 porpoise. These are not used as food in North America, 
ae though in other parts of the world they are, there is 
26. a great controversy between segments of the environmentally 
an oriented community and the fishing industry and it can be 
28 described as a serious controversy and we are trying to 
Pos) resolve it. 

30 Q Could you describe briefl 
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for the Commissioner, sir, some of your research 





related to other aspects of fishery? 


A My researches have riehiv ates 





work in the area of systematic ichthyology, fisheries, 
the ecology of ice, under water instrumentation. My 
current interests are chiefly involved with the 


development of science policy, systems planning, com- 





puter implementation of such work and technological 
forecasting in the resource area. 

Q And I. take it in that 
connection, sir, you have published a large number of 
learned works and professional journals? 

A I have published over 
70 papers in review journals and directed 17 graduate 


theses in the aquatic sciences area. 
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l In Chief 
2 Q NOW, Sit, 2f 1 could 
| move now to Mr. Gourdeau, please. Mr. Gourdeau, would 
4 you be good enough to give us your educational back- 
5 ground? 
6 | WITNESS GOURDEAU: I obtained 
7 a Baccalaureate in Applied Sciences from Laval Univer- 
8 Sity in 1949, and two years later I graduated as a 
9 forestry engineer. Then I undertook another series 
10 of studies and in 1953 I obtained a Baccalaureate in 
12 Social Sciences, and two years later got my degree 
12 as an economist. 
75 Q Bed following -= well fro 
14 1950 to 1954, while you were engaged in your studies, 
15 | I take it you engaged yourself as chief instructor of 
16 | the Province of Quebec 4-H Clubs. 
io A Phat. 1S or i0hnt . 
18 Q And from the period 1955 
19 to 1961 you directed your own forestry enterprise 
20 and consulting firm in the Province of Quebec. 
2. ‘ A Yes sir. 
a2 Q Red un LOG sid Sou 
23 join the Quebec Government as a technical advisor to 
24 the Minister of Hydraulic Resources? 
25 A Veo, i aad: 
26 | Q And thereafter you were 
he appointed assistant director-general of planning of 
28 the Ministry of Natural Resources in that government. 
29 A That” Sseright.. 
30 Q And what was your role, 





























\ 

| hbonistde 2 sAaGRUOD aReuriw 

| -tevial! Levet Mout seopeia® psitaga me einewate00sd & 
s as beteubexp 1 socal nae eet ben oe PLE 
eeizse settons Jootyebeu T pout .T9sTkpES y2tesxo% 


f 

) 

. 

. 

| ak avectisisgasd 4 Heniesdd F F2er at bes eethute 6 
| sarpab vit toy tetel axesy OW bas ,esonsing {pico 

en 

| -teimonoos MS BS 
tho flow -+ priwoltet bak © 

| poibusde avoy af Bbepsyas stew Boy of Feel o3 oeeL 

ois 


| io tadop1teat tetp ae LOSI bepseas HOY 3i oAaa ft 1 
edulo H+ oadevQ io sonivoz? sit | 
stoi si ast? OA | 
| ater botrea odd nowt oA 2 

seitqistas yyseetot Hwe Wey petoetib voy LdeL of 
| sedevQ do sontvorT ede mi ak? paksioanom bas: 
tie eeY OCA ; 

| uoy Bb LoL ar hee 9 > WR 
| og toekvbs ieniafsd @ as Suecirrever sedeud ois ciof 
eegxpoasd situs bys to tsdernim odd 
52h I _ fi 





6021 


ALLWEST REPORTING LTO. ; | 




















BURNABY 2, B.C: Templeton, Adam, Bliss, | 


Wilimovsky, Craik, Gourdeau, 
McTaggart-Cowan 
In Chief 


Sir, tn Ghat function? 

A Well, the role was -- the 
first role probably was to make some research and study 
about important resource issue in Quebec, like the 
nationalization of electricty, and steel industry and 


things like that, but among these studies, the most 





important one maybe was, which is pertinent to what we 
are doing here, was a study that I had to conduct for 
the government in the year 1961, regarding what should 
the Government of Quebec do in the northern parts of 
its territory, the part that is called New Quebec, 
what's called New Quebec in 1912, when part of the 


Ruperts Land became attached to the old Quebec Province). 


} 
| 





So I made the study for one year and then I had some 
recommendations to the government, and later the govern- 
ment decided to do something about it, and to create 
a special branch within the government that would have 
overall authority in provincial matters, except in 
justice and forests, overall authority at the exclusion| 
of allthe pene departments in that half of the 
Territory of Quebec inhabited by Indian and Eskimo . 
So it is from that time really that I got interested 
in the economic and human development of the north. 

Q Nake ime, tsetrja we boe3 


you became the head of the general directorship of 





New Quebec. 
A I did. | 
Q And what is that 


aqyanization, sir? 
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In Chief 

A Well, this is the 
Organization I just referred to. It was a very 
Special organization set up to assume all the 
responsbilities, provincial responsibilities in the 
north of Quebec, including education, health, economic 
development, all matters that pertain to the people 
or to the economy. 

Q How long were you in 


that. position? 





A I was there until 1968, 
and then I became the technical co-ordinator of 
an International Conference on Cross-Cultural Education 
in the north, sponsored by the University of Alaska and 


the Arctic institute of North America. 





Q And that lasted for 

two years, approximately? | 
A About two years, with che 

preparation, the conference itself, and the proceedings}. 

Q Yes, and what did you do 
tnen, tsirey « 

A After that I remained 
WEeletne wArcLLc, Institute of North America for three | 
years, where I conducted research on community 
development in the north, which gave me the occasion 
to become more deeply involved in that part of the 
Northwest Territories, because most of our applied 
research as well as theoretical research was done 


17) this parc.oL (ene councry. 





Q And did that research 
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In Chief 
1 | 
2 result an any publications? 
3 A It waS a research on 
4 community development in the north, and the topics of 
5 Our research were identified by the native people in 
a 1970, and the research that we did, the results were 
7 | all published in brochures that were circulated to the 
3 | people. The most interesting thing, I think, is that | 
>| we proceeded through task forces and each task force | 
7 comprised an equal number of native people, and other 
ll] experts on the subjects studied. 
12 | Q And what, Sir, 
13 | has been your involvement with the Environment | 
14) Protection Board? | 
15 A Well, I will have been | 
16, a member of the Board next August for the last three 
| years now, and I joined the Board after it started 
18 | its work, but since then I have taken part in all the | 
19 | kesearch and discussion of the Board, not as a_spec- 
20 | ialist, I think, but as a forest engineer and 
| 
2}: economist, participating in the general discussions. 
2i2 Q And at the same time, 
a8 Sit, ' take ie that you've been a guest lecturer at 
24 | Laval and Sir George Williams University? 
25 | A Yes. 
| Q And have you been doing 
27) consulting work on the north as well? | 
28 | A Oh yes, Uf amistiti | 
29 | doing consulting work and the main work I'm doing is | 
30; related to the north. | 
| | 
| 


: 























ai eigeos': svigen od? on bole Lan 
giev atiuess ea? ,bih Sw Pant Rn at ae 
edz od peralivoxto siaw eee aes ils 
tent of  nuwtiia £ qpatde palvasdesnt J2om sit »eigoeg 
eoxot Aess debe bos aso eet dgeords behessotg Sw 
rodto Sas ,siqes¢ ovidsn to wednnn Deupe ae beat rgmoo 
_befivte etootdya sit oo eBtzeqxs 
a5 taiw Dak fy 
tronnortivaa ety dgaw Sdemeviovat tuoy mead ; asl 
| thaege neisasvos4 
need sven Miw L .kfaw A 
apid¢ seal odd xO? GQeqpeh saxon bused sit To xedmismt 5 _ 
fedisct 44 Tedtta bused and baaiop. J bas ,Won 8355y 
ett ifs it 225g soled eves 1 mond sontea sud ,e10w att 
‘gage 5 me form ,Pxhee etd $0 eteauroebb brs foxesset 
Dak ieotigaa taggo) & Bb Sud .anidad I yteites 
senoinaapesd Letecep ait rt antgenaraareg , Teimonoos 
oni 2 a aie te Bab 0 
+ “eres ete ee ee 





6024 | 


ALLWEST REPORTING LTD. | 


BURNABY 2, B.C. Templeton, Adam, Bliss, 


ho 





























Wilimovsky, Craik, Gourdeau 
McTaggart-—Cowan 
In Chief 


Q And are you, Sir, an 
affiliate member of the Committee of Original Peoples' 


Entitlement? 





A Yes, I am. 

Q And a member of the 
Canadian Political Science Association, the Canadian 
Economics Association, and the Quebec Order of Forestry 
Engineers? 


A VesSmsisias 





Q And finally, a member of 
the Canadian Arctic Resources Committee and a member of 


the fellow of the Arctic and fellow the Arctic Institute 
| 


of North America. 


A wes: | 
| 
Q Rina lty pope tAdam) 61 £ TL 
May, Please, Dr. Adam, could you give the Commissioner | 
your educational background, please, sir? | 

WITNESS ADAM: Yes. I receive 
my B. Sc. in Civil Engineering in 1961 from the Univer- 
Sity of Manitoba, and thenrin*My’Ses invl963 from“that 
same university; and in 1967 I obtained my Ph. D. at 
the University -- excuse me, at Colorado State Univer- 
sity. 

Q Avids,. thake WES o iS, you're 
presently an associate professor of civil engineering 
at the University of Manitoba? 

A that. ts coLrkect’. 


Q And what are your areas 


of specialization there? 
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A They include the area 
hyraulics, soil mechanics, 

of flow-through porous media‘and irrigation and drain- 
age e 

Q LL take st, sir, your re 
a registered professional engineer in the Province of 
Manitoba. 

A That s correct. 


Q Could you tell the 


Commissioner, please, what your involvement has been 





with the Environment Protection Board? I take it 

to begin with you are not a formal member of the Board. 
A Thais CGOLrrect., . Lam not | 

a member of the Board, but my work with the Board has | 


included studies and research on the environmental 





etfiects of winter roads. for pipeline construction in 
northern regions,and participation in foeer = ac pain, 
aspects of the study, and also various writing 
assignments in connection with Board work. 


Q Thank You, Dr. Adam. 


Mr. Commissioner, there are 


Y 





two additional members of the Board who were not able 
to be present today, since they, Mr. Templeton 
advises me, were as are the other gentlemen on the pan- 
el with the exception of Dr. Adam, full members of 
the Board, and participated in its work, he suggests, 
and. i submit, »eir, that it might be useful if their 
qualifications were outlined briefly to you by way of 
Mr. Templeton's telling you what their backgrounds 


have been. Mr. Templeton, would you be good enough 
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to. do. that, please? | 
WITNESS TEMPLETON: One mem- | 
ber of the Board was Dr. Stanley S. Thomson. He is | 
unfortunately unable to be with us today because he | 

| 
had a prior commitment in England. He is a professor | 
of civil engineering at the University of Alberta, onde 
received his Bachelor of Science degree in civil | 
engineering at the University of Toronto in 1950, his | 
Master of Science degree, specializing in soil mechanics, 
Seecneeuni vorsity Om Alberta 2n-1955, and his Ph. .D. 
ine sOLeumechanics yet the University of Alberta in 19637 
and Bachelor of Science in geology at the University 
of Alberta in~1971. He has conducted a sabbatical 


study leave at the U.S. Army Cold Regions Research & 





Engineering Laboratory in Hanover, New Hampshire, from | 
. 
June sLO7L io: bie. | 


‘ | 


Tromso S!) sto LoS54 Dr. Thomson 
was a technical staff officer at Army Headquarters in 
Ottawa, where he was responsible for planning, dizect- | 
ing research programs in the general areas of Ser asec 


and construction application to the Royal Canadian 


Corps of Engineers. 1954 to '59 he was soils engineer 





for the 1221-mile Canadian portion of the Alaska High- 
way, responsible for the advice and design of all 


matters relating to soil mechanics. 
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in, Chiez | 
1| | 
From 1959 to-*61, he was | 
=a) a sessional instrutor and in September '61 he was | 
z made a fulltime -- put on the fulltime staff of the | 
; University of Alberta, Civil Engineering Department and 
>| the past six years he's conducted occasionally for 
1 local consulting firms, provincial government bodies 
7 and other individuals. He is a member of the 
a following organizations: the Association of Professional 
zs Engineers, Geologists and Geophysicists of Alberta, 
a the Association of Professional Engineers of the 
eel Yukon, the American Society of Civil Engineers, the 
al Association of Engineering Geologists, the Geotechnical| 
ae Society of Edmonton, the Alberta Society of Petroleum | 
i Geologists, and the Canadian Association of University | 
ai Teachers, and the Engineering Institute of Canada. 
} | 
| Dr. Britton was also a | 
| member of the Board. He is a renowned ecologist 
i known all over the world, unfortunately Dr. Britton 
mag resigned from the Board following the completion of 
ag our environmental impact assessment in September 1974, 
ae so that he could accept a full time position with the 
ais U.S. Geological Survey. Dr. Britton received his 
a Master of Science Degree from Ohio State University and 
te he obtained his PhD from Northwestern University in 
aa Poti. fom Loo? Oo Oo Tey was an anstructor and 
716" | then 
assistant professor and associate professor in the | 
Ai Botany Department of Northwestern University, and 
ia fom eos CO. 19/0 he -was ‘scientific officer and head 
aid of the Arctic Program of the Earth Sciences Division 
Sail of the Office of Naval Research in Washington, and 
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from 1970 to 1974 he was director of the Arcitc Develop 


ment and Environmental Program of the ARctic Institute | 


of North America. 

For. most.of his 
academics career, .Dr. Britton. has specialized in 
terrestial ecology and from 1946 to '49 he studied 
the vegetation of peat bogs in the State of 
Michigan: "and. in, |952she initiated research in 
Alaska tundra emlogy in the Naval Arctic Research 
laboratory at Barrow. He was instrumental in 
selecting most of the committee members and served 
on the environmental committee for Project Chariot 
that Dr. Wilimovsky mentioned, the Committee 


appointed by the U.S. Atomic Energy Commission. 


Dr... Britton 1s a Fellow. of 


the American Association for the Advancement of Science 


and the Arctic Institute of North America, and a 


» 


member of the American Geographical Society, the 


American geophysical Union, the American Institute 


of biological sciences, the American Polar Society, the 


American Society of limnology and Oceanography, 
the Antarctican Society, the Botanical Society of 
America, the Ecological Society of America, the 
National Wildlife Federation, the Scott Polar 
Hisciture,- tne socrety of Sigma X: , Wilderness 
Society and the Friends’ of the ‘Earth. 

Q Thank you, Mr. 
Templeton. Would you be good enough now to proceed 
with the evidence that your Board wishes to put 


before the Commissioner, please. 
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i 
A Mr. Commissioner, I 
2) 
: think to save time, perhaps I could submit as 
3 | 
exhibits -- or submit our reports to be included amd 
4 
perhaps sve a little time as we go along. I wonder 
5 
if I could submit our final report in four volumes 
6 | 
H entitled “Environmental Impact Assessment of the 
7 { 
| Portion of the Mackenzie Gas Pipeline from Alaska 
8 | 
to Alberta", Volume I,"The Board's Opinion’ volumelII, 
iS) 
"Towards an Environmental Code," Volume III, "The 
10 
| Environmental Atlas", and volume IV, "Research 
ll 
REpOLtSs. 
12 | ; 
| (FINAL REPORT OF THE ENVIRONMENT PROTECTION BOARD 
ies 
MARKED AS EXHIBIT 135) 
14 | 
i A I would like also to | 
05; | | 
| submit a report which has been prepared since our 
16 | | 
final preport ona entitled, Terrain and | 
! 
7 
Vegetation Response to Disturbances in the Yukon | 
18 : 
Coastal Plain and the Mackenzie Delta Region and 
1 
Relevance to the Proposed Gas Pipeline", dated March 
20 
'75 by G.T.S. How and Helios Hernandez. 
21 (SUBSEQUENT, REPORT BY G.T.S HOW AND HELIOS HERNANDEZ 
= MARKED EXHIBIT 136) 
2 A I would like to also submit 
mia Interim Feport number III, "Towards an Environmental 
ail Impact Assessment of the portion of the Mackenzie 
2 Gas Pipeline from Alaska to Alberta",dated March 1973, 
al appendix one, including appendix I, "Wildlife" -- we 
} 
ay have not submitted Appendix II because it was fish 
2: ; 
oo) data. It is available if anybody wants to use it, it 
=D has been published, but I don't think that it CCRRET DIES 
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1 too much to the hearing ; number III is "Ornithology", 
a Appendix IV is "Geotechnical and Hydrological studies | 
3} of Off Right-of-Way Effects", and;that has a 
4) map supplement with it. Appendix V,*" Revegetation"; 
| 
5 Appendix VI, "Winter Road Study"; There is an 
6 | additional bibliography and abstracts to the last one, | 
7 | Appendix VI on the winter road stucy, of -- a general 
8 | bibliography of all the public information that 
9 we could find on winter roads. Appendix number 
10 | VII, “Fire and Northern Ecosystems? 
ll} 
wy (ONT EREMeRE PORT NO. 3"AND APPENDICES: 1, IIL, IV, -V, Vi; 
43 | Vil, DATED MARCH 1973, MARKED AS EXHIBIT 137) | 
a A I would like also | 
is | to submit Interim Report No. 2, "Environmental | 
5 | 
ae Implications of the Engineering Design of a Gas 
| 
a Pipeline from Prudhoe Bay, Alaska, to Alberta’; 
dated June! 1972’. 
18 | E 
oi (INTERIM REPORT NO. 2, DATED JUNE 1972 MARKED AS 
EXHIBIT -138) 
20 | 
A I would like to submit 
2h 
a interim, Report No! 1, “Towards an Environmental Impact | 
Assessment of a Gas Pipeline from Prudhoe Bay, 
pian , to Alberta 





| Alaska" dated November 1971. Appendix I,"Wildlife"; 








24 | 
al Appendix III, “Vegetation”; Appendix IV, "Revegetation." 
96 | (INTERIM a aa DATED NOVEMBER 1972 MARKED AS 
| EXHIBIT NO. 2139) | 
22 | A Appendix II again was | 
he | fish data which we are not submitting.-- BUt is available 
ol if anybody wishes it. | 

| Mr. COmmissioner, before we 
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begin our presentation today, the Board would like 
to thank you and the Commission and also the 
participants for allowing us to appear at this time. 
We realize that it has inconvenienced many of you 
and I certainly appreciate your cooperation. Our 
reason for being so insistant about making an 
appearance early in the hearing process is that 
we wanted to show the connection between control | 
of the project and our prediction of impacts. Unless | 
it is understood thatimpact predictions are tied to 
specific project controls, then these predictions may ih 
well become just generlizations. 
I was very pleased to hear you 
say, Mr. COnmissioner, on May 23rd, thatthe 


participants must outline the terms and conditions 





that they urge be imposed if the application is 


approved and this be made in draft form after each 


» 


phase. 


By making this ruling you nar Gi 


us all to be specific. 
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It is only human nature, 





Pf thinkye tO DUt -OLf Making decisions until you're 
forced to do so, and you forced us to make up our 
minds and our recommendations right after Phase l. 


To begin the Board's 


presentation, I would like to outline what we intend 
to discuss in these three days. My purpose in doing 
this is to provide you with a table of contents, so 
to speak, of what we're going to cover in the hopes 
that this will make it easier for you to follow our 
presentation. 

Pixvek. we, well <dascuss “the 


Environmental Protection Board, and I will be telling | 
| 


| 


you briefly about the concept of an environment | 
protection board as a means of achieving environment | 
protection on a large project such as we are discussing 
and then we'll discuss the Board's relationship to 

the sponsor, Canadian Arctic Gas Study Limited, what 
our terms of reference were, then something of our 
annual budgets. We will discuss the research work 

the Board has done or caused to be done, and the other 
work that we have done in an attempt to build in 


environmental protection measures into the project. 


During our presentation we 


will summarize our environmental impact assessment of the 


project and to do this we will draw your attention | 
to various components of the project, and of the 
environment, and then point out potential areas of 


conflict that exist between the two, and discuss 
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recommendations to reduce or eliminate the conflicts. 

We will supplement our pre- 
sentation with slides of maps to illustrate our 
methods of arriving at an envir_onmental impact to 
show how we formed opinions on whether the project 
was environmentally acceptable to us, and outline the 
level of performance required by the applicant and 
the government to achieve environment protection. 

Next we will talk about what 
we consider is the most crucial issue of this Inquiry, 
the environmental control of the project. We will show 
why we regard the matter of effective control as an 
important issue, and why we believe that the role of 
government in controlling the project is a most 
Significant factor in determining whether the project 
if it goes ahead can be built with a limited and pre- 
determined amount of environmental change. 

We will discuss the regula- 
tory frameworks me governm ent and the applicant, show 
why we believe these are presently inadequate to con- 
trol impacts of the project, and we will submit our 
recommendations on the roles that must be played by 
the government, the applicant, and even the public in 
regulating the project, if environmental change is 
to be held to what we consider an acceptable level. 


We will briefly describe an 


environmental code which we have prepared specifically 


for this project, and show how this code or a similar 


one should be administered by a regulatory agency to 
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control the project. The magnitude and timing of the 
effort required to establish adequate regulation of 


the project are matters of great concern to the Board, | 
| 


Since again they relate to project control. 


| 





We will attempt to demonstrate 
why it is essential that the government set up a 
regulatory agency immediately so that an environmental | 
code for the project can be enforced. 

Finally, we will wind up by 
summarizing the recommendations evolving from the thred 


days of our testimony, and the conclusion to which we 


came. 





tT thinkeat. the outset. 
should spend a few minutes to explain the concept of 


the Environment Protection Board. The Board evolved 


from a request from Mr. Robert Blair, president of | 


jj | 


Alberta Gas Trunkline to Templeton Engineering Company | 
in 1970. Mr. Blair requested that the company perform 


a problem definition, defining of the problems, for a 





Vistoust hat hnewnad of a gas pipeline from Prudhoe 
Bay, Alaska, to Alberta. In the course of preparing 
apron lemuderinitionm for Mr. Blair, the people at | 
Templeton Engineering came to the question of how to 
look after the environment, and it soon became evident 
that there were many unique aspects to this project 
which, together with unique en vironmental conditions 4 
of the north, would demand very specific environmental 


protection measures if the project were to go ahead. 





The original environmental 
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issue for the Board was, and still is, how can environ- 
mental protection measures be built into a large pro- 
ject such as this proposed pipeline?" Outvof thiseissue 
deco leinat een objective of the Board which was 
actually to achieve environment protection in a rea- 
sonable degree, rather than just to make recommenda- 
tions. This objective is central to the Board's 
concept. We realized that the building of environment 
protection measures into the project could be accompli- 
shed in perhaps one of foux¥ or more ways. 

The four that we considered 


were: 


BL; That the pipeline company could hire a staff of 





environmentalists. 

2% That the pipeline company could hire a group of 
environmental consultants to perform specific assign- 
ments. 

BY One could assume that the government would look : 
after the environment. | 
4, That an Independent Board could be established. 


Although we have never heard | 


of such a Board being formed in Canada, there had 





been precedents in the United States and Sweden. 

We also believe that it is 
encumbent on the one who proposes an:action, whether 
it's the passage of a law by government, or the con- | 
struction of a project by private enterprise, that 


it's his responsibility to demonstrate the effect of 





his proposed action. In this case it meant the effect 
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on the environment. 

We then tried to estimate the | 


chances of success in achieving environment protection 


in each of these four alternatives. We estimated the 





first two alternatives in which the environmentalists | 
Would eon Slat Or as consultants could be over=rida= 
den by the hierarchy of financiers, managers, designers|, 
Pipeliners, contractors, transportation companies and 
labor unions. This has happened many times in my 
experience, and I have found that if an environmental- 
ist makes too much noise about his concern,that he 


soon gets his terms of reference changed to silence hin, 





By the way, I wasn't referring wn Ehab Ccontexteto 
Canadian Arctic Gas Study Limited because they weren't | 
formed at that time. | 
Withecegara -to=thne™= third 
alternative rH which the governm ent would be sole 
responsibility for protection of the environment, we 
estimated that there were two major drawbacks. 
(1) No set of regulations existed which government 


people could use to achieve en vironment protection on 
— 


Chis toa Gicular Oro ,ect. 





(2) The whole matter of regulationwas in a state of 
confusion, and this was apparent from the outset and 
ste By 8 ei BS 

The problem was that the 
Department of Indian Affairs & Northern Development 
by its very name is implied "development". In addition, 


DIAND has granted permits for the exploration of oil 
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and gas in many areas of the north, and one would 
assume that if the oil and gas were found, that they 


would be taken out of the north. And yet DIAND has 


a social responsibility to the natives, their culture, 





which includes the environment. It also has, through 
its own offices in Territorial Governments, a et pone! 
bility for ‘environment protection measures. As for the | 
Department of Environment, it had expertise and some | 
regulatory functions, but certainly did not have the 
authority needed to control the project. 
Finally, the National Energy 

Board in reporting to the Minister of Energy, Mines & 
Resources, had responsibilities for controlling pipe- | 
lines. Section 44 of the National Energy Board Act | 
States thats 

"The Board in considering a certificate," 


| 


endizd. add there ,tie think at'sireferring’to’ the 





certificate of public convenience and necessity, 
"Shall take into account all such matters 
as to it appear to be relevant." 
Assuming that the phrase: 
"All such matters" 
could be interpreted these responsibilities would 
include environmental matters, in this confusing 
array of responsibilities and jurisdictions, I was not 
convinced that environment protection had a very high 
priority. So we turn therefore to the fourth alter- 
native, that of an independent Board and endeavored | 


to define what such a Board would be, and how it could 
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overcome the above problems. 

Po. perflommouis funckion, -such 
a Board would have to not only be autonimous, but 
appear to be so. Otherwise it would revert to becom-| 
ing a consultant to its sponsor in which it responded 
to specific requests from its sponsor. The Board would! 
have to be able to study what it felt it should study, 
rather than be given assignments. It should report 
its findings publicly and encourage anputs franthe 
BuUbliGa wang sin particular —theisclentific community as 
its studies progressed, not as a report at the end of 
the job. It should make a contribution to the scienti- 
fic process of predicting environmental impact and 
jay sob Lac gpar ticipation. 
This, in short, was the Board 

Concept, sendsitiwwas this concept that we put to Mr. 


Blair. He liked the idea and he agreed to fund it for 


a year, and so the Board was formed. 
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To be able to perform the 


function, the Board set out for itself, it would have 
| 


to be able to combine the expertise of senior engineers 


and scientists who have experience and mature judgment, 





but little free time, combine this with the energies 
of young, active researchers who could devote full re 
to office and field studies. | 
At this point, Templeton 
Engineering Company turned the staffing and the 
administrative functions of the Board to its subsid- 
lary, Inter-disciplinary Systems Limited, which 


organization has supported the Board ever since. Mr. 





Doyle, who is here today, is general manager of that 
firm and has provided the delicate function of supply- | 
ing staff to do research work, draft reports, and | 
Support the Board. 
The Boand 7 to“wtulfilt sits 
function, should yearly re-evaluate the validity of 
a working premise that under certain circumstances the 
gas pipeline could be built with what was to us an 
acceptable lev el of environmental change. I think 


this is quite important because when we talk about 





terms and conditions, we are really saying, "What are 


the terms and conditions if the pipeline is built?" 





Every so often you have to stop and say, "Even if these 
terms and conditions are met, can I accept the project?" 

We found that we could, and 
the preparation of our interim reports done annually 


was the vehicle we used to come to this re-appraisal. 
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Finally, we felt that the | 
Board should validate the predictions and control | 
measures by making a post-construction evaluation if 
thdproject went ahead, so that future projects could 
profit by the experiment. | 

Now, as to the type of people 
-— © don’t think I should&say Ytheitypesofapeople we 
should get on the Board" because they might do some- 
thing to me -- but this was the way we approached it. 


THE COMMISSIONER: Excuse me, 





just before you do that, Mr. Templeton, I didn't 
follow one thing you said. | 

Q Dideyoul-esyourdescribed | 
your working premise. Did you proceed on the | 

| 
assumption that you could build a pipeline with minimal 
Or acceptabhe environmental damage, or were you | 
seeking to test that proposition? I didn't quite 
understand you. 

A We assumed at the outset, 
and we discussed this quite thoroughly, can we, with 
whatewenknew latt the:outsetpaccept the idea of angas 
pipeline from Prudhoe Bay to Alberta? We came to 
the conclusion with what we knew then, yes, we could. 
I think if we couldn't have accepted the thing, we 
probably shouldn't have formed the Board. I think we 
accepted that premise, but we recognized that there 
were a great many things we didn't know and that the 
interim reports gave us this opportunity to stop once 


a year and say, "Well now, we've done our work for this 
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year. Can we still accept it?" Because I think if 
somewhere along the line we found that we couldn't 
accept it, we would have -- we should have said so. 


Does that answer it? 





THE COMMISSIONER: Yes, I 
follow you. 

A I think to make a Board 
workable and to get active participation, make quick 
decisions, because we didn't know when this -- we didn' 
know at the time when the project might be approved, 
there should be a fairly small Board, say seven or 
eight members, but seven or eight members, there are 
Many more than seven or eight disciplines involved, 


and if you tried to cover every discipline you'd have | 





Such a large Board that it would be unworkable, in 


my Opinion; and so we tried to include what the systems, 
engineer calls a T-shaped man, and that means a person 
with a considerable skill in one discipline, anda 
broad view in several others. Some of the Board 
members have complained about my terminology of T- 
shaped man, that they're not, but I think they're 
referring to a different view than I have. 

The members also need to 
develop a rapport, not in agreement with each other's 
opinions, but an understanding of each other and the 
disciplines they represent, and unless there was this 
rapport, trade-offs as to what was significant and 
| 


what was insignificant -- and when you're talking about 


impact, would lead to perpetual confrontations, and 
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conclusions and efforts would take. a similar form to 


reports written by a large committee which realy expres- 


\ 
| 


sed the least controversial views of the members which | 
we didn't want. So the rapport was necessary, it 
takes time. We formed the Board in 1970 and began 
working out our objectives, and eventually we decided 
on the following: 

dys To promote openness. We believe that all pertinent 
environmental information, whether in the’hands of 
government, the applicants, or university people, should 
be made public and discussed publicly. 


Zhe To promote discussion on environmental matters 


inside the pipeline company and in the regulatory 





aUtLNOL tes. 10 also Cconeributea sto, the public under- | 
standing of the environmental issues. There is an 
informed public ready and able to discuss environmental 
issues, and all we have to do is to present them and 
delineate the important from the less important. 

ea To develop a methodology for convertingenvironmental 
research into environmental protection measures and 


COMmensols: 





4, To publish an en vironmental impact assessment. 
Se fowmoniterrsethe effects .ofithe project .on;the 
environment if the project goes ahead. 

4 To publish a post-construction evaluation of the 
project to evaluate not only the actual effects on the 
environment after the project is finished, if it 

goes ahead, but also the effectiveness of the control 


methods used. 
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So this was the concept that 


we had when we started, and so we proceeded from there. 


Perhaps now we could consider | 


howve approached the overall problem of building en- 
vironment protection into the project - into this 
project. IPchink £ might be@uset ul toyou,; Mr’ 
Commissioner, because I think perhaps you were telling 
us this on May 23rd when you were telling us to get 

at the terms and conditions, and hopefully I think it 
might even be useful to some of the participants of 
the hearings who were also instructed to make their 
terms and conditions, or the terms and conditions that 
they are to recommend to you to be included. 

TVdo moet Suggest that: the 
participants should necessarily come to the same con- 
clusions on environmental matters we did, but I think 
a review of them might be useful. Our presentation 
refers only to the environmental aspects and the 
native inter-action with the environm jmtal does not 
include the social and regional economic aspects. 

i the first "place, one 
naturally assumes, when I was talking about impact 
assessment, that it is an established methodology and 
all you need to do is plug in some research and out 
will come a magic set of figures which will then 
indicate a positive or negative balance, which will 
prove to all what the impact of the project will be. 
Unfortunately, this 1S not the case. The impact 


assessment process is barely in its infancy, and 
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2 | while there are a number of methodology, there is no | 
2) Standard procedure or established methodology; but this 
4 is only part of the problem. The components of the | 
3 environment and their relationships to each other | 
6 | are extremely complex and are not well understood. | 
7| Thus when a change is introduced, it is hard to anti- | 
e Cipate all of the primary effects, much less the | 
a | secondary and tertiary effects; and further uncertainty 
Lo | is added by trying to predict’ what is man going to 
1l| dot It is difficult to anticipate several years ahead 
42 | in the event of a pipeline, what the contractors, the 
13 pipeline company, the suppliers, the transportation 
14 | companies, and the government control staff are going 
15 | to do, because these are people. And because of this 
16) latter uncertainty, we have specified a level of | 
1? | performance by both the applicant and the government | 
vial upon which our impact predictions are based. | 
19 | To state it another way, we 
20 established a working premise that was possible to | 
21] build a gas pipeline with an acceptable level of 


impact, and then in testing and re-testing this 
23 premise we developed and defined the level of 


24 performance required by both the applicant and govern- 





ment to achieve this. It therefore follows that if the 
26 | level of performance which we shall recommend to you 
is not achieved, our environmental impact predictions 


may be invalid. 
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1 Our first approach 

2 | was to outline our environmental concerns in a very 

3 simple matrix form, and environmental matrix is 

4 aecharntawiere you, plot the activities that will 

5 cause impact on one axis and the environmental 

6 | components on which you expect impact on the 

7| other. Where the lines meet, they form little 

8 | boxes and you can express in each little box your 

9 extimation of. impact. 

10 | We plotted the components 
a of the environment as one axis and the components 
cm of the construction activities as the other, and 

13) it, might be interesting to you to note the results 

14 of this first matrix and it came out that the serious 
4 impacts would be on Caribou, fish, vegetation and 

16 birds. 

7 It might also be interesting 
18 to note that in the first effort we missed many con, 
19 Gradually other elements were added and our final 

20 1ast included: land ini its natural state, terrain, 
21 northern peoples, birds, mammals, fishes, vegetation, 
22 archaeological resources, air, water, and the total 

23 impact of this project and also the cumulative 

ig impact of this and other projects which will 

25 | Natiralivarollow at. 

26 | The difference between this li 
27 and the earlier one shows the need for a constant 

28 | reevaluation in undertaking impact studies. 

29 Having estimated at the outset 
30) that the foremost serious concerns were caribou, fish, 
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1 
vegetation and birds, we set out to study these 
p | 
“| components of the environment so thatlwe could 
: first understand them in their natural state. We 
"| call this developing an environmental setting and 
"| EO dO thts the Support stait propose] many research 
a Projects Oo the Board similar in detail to our 
"| request for academic research to the National | 
i‘ Research Council. Those projects that we approved 
*| were performed under the technical guidance of one 
saa or more of the Board members. A working relationship 
a was thus established between the Board members and 
a the support staff in the early stages that later on 
>| made it possible for the group to make trade-offs 
“| LTINCeErALSCipLinary Studies... “I cannot stress: to 
ial strongly the fact that you cannot take a group | 
a of people from various disciplines and various degrees | 
“a of stature in those disciplines with varying personality 
a traits and throw them all in a pot and expect to | 
~ | instantly produce a group which can make a proper 
a | set of tradeoffs between one component of the environment 
= and another. 
22 
Until the members of the 
A 
‘an group understand and accept each other as individuals, 
74 | 
a the interdisciplinary process is not possible. 
"I When we studied any en- 
eS] 
vironmental component, it was necessary to constantly 
a evaluate the probable significance of impact and cast 
5 
a" off those aspects that appeared insignificant. Unless 
» 
* you do this, the number of studies expand exponentially 
“ and you lose sight of the main purpose of your studies. 
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in Cher 
: The development of the ability of a group to | 
st stop studies in which the impact appears to be in- 
+] Significant takes time and is a very painful 
4 process. 
oy The £arst two years of our 
| 
6 work were thus spent on researching the environmental | 
"| setting and on gathering as much data as we could on the 
os ampacts,oL.,old disturbances. | 
9 At the end of each year we 
10) drafted and published an interim report and this, 
at | as*I mentioned earlier, forces you to make your decisions, 
12) and when you publish it widely, your peers will soon 
13 | telileviou,16. vou are not on the right track. 
Tay Having done two years of elene 
15) studies, we then hegan to put the indiviual impacts | 
ia intossome Kind .of form, and then tried to assess the | 
17) Secondany punpacts. Forlexample, if you ‘are studying | 
18 forest fires, you can see a direct, primary impact on 
19 | vegetation, which in the short term may be regarded as 
seb) negative. The resultant addition of nutrient to the soil 
a caused by the burning of the vegetation is a secondary 
ot | effect which on the other hand Gan be Bones 
23 | positive. For some animals the effect is negative, | 
a and for other animals the effect is positive. But if hha 
ee Magnitude of the fire is such that it will wipe out an} 
cay entire habitat, the overall effect will be negative. 
ah | In addition, the fire may destroy the peat mat which 
au can allow thermal and mechanical erosion to start, 
29 | resulting in negative and secondary effects to | 
ae || terrain and possibly tertiary effects to fish through 
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Siltation of water bodies. Thus, one cannot | 


consider the impact on one component of the environment 


in isolation from all others. 


Each discipline must define the 
impacts and then start putting them together to 
evaluate the secondary and tertiary effects as best they 
Can, and this process takes a number of tries before 
an in tegrated approach is achived. 

At this point, we constructed a 


larger matrix than our first one and it is very 





difficult to show these matrices in -- to a large 
group, and perhaps at your leisure you could look 
at these matrices which we will leave in our atlas 
in’~the room and you can look at it at coffee break 


or at the end of the session. I don't expect you can 





read this -= it isn"t intended that VOUSsSnHOULG, but 
this first slide shows the full potential matrix, 
interaction matrix with the construction and Operation 
components down the side, all those lines down the 
Side represent different construction operations, and 
the environmental components are along the top. 

The major construc tion and 
operation components we considered are shown on this 
Slide and each of thse were broken down into activities 
or sub-components. 

This slide shows these 
activities for two of the components, wharves and 
Stockpile sites, and we deliberately picked these 


for the example because we are not -- there are many 





activities apart from the actual pipelining activities 
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1 and these ancilliary activities are often more a | 
2) worry to you in considering environmental conditions | 
3] than are the actual pipelining activities. 
| 
4 In total we considered 
5 218 preconstruction, Construction, operation and | 
6 | Maintenance components. Similarly we considered 
7 the major environmental components as is shown in 
8 tits cere and each Or tkse were divided into sub- | 
se | components. | 
10, This slide shows these sub- 
11] components under five major components -- terrain, 
12 | vegetation, air, water, and fish. In total we 
13 | considered 57 environmental components and thus 
| combining the two we considered 218 activities 
| that related with the environment and -- 218 tet One top 
16 activities and 57 environmental components making | 
17 | a total of 12,426 primary reactions. That was | 
18} the number of little coloured in squares that you 
19 | saw on the first slide. 
20 There are some people who 
21 would use a matrix to measure impacts. In each of 
22 the little squares that we showed on the first slide, | 
an they evaluate the impacts on a scale of one to five 
24 | or one to ten, add up the numbers and arrive at a 
25 quantitative figure which represents the seriousness 
26 of the various impacts. We do not agree that the 
27 | assignment of numbersto the matrix is valid in this 
28 | case. There are far too many activities over too 
| 
29 


large an area, too many components of the environment 


sot and too little is known about them to meaningfully set 
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ut down numbers. Of course we recognize that many 
2 people say that we have really set down numbers on | 
3 | a scale of one to three because we coloured those littile 
| Squares in red for "Serious", yellow for "moderate" and 
>| the ones that were white were blank, for "Minor". WE 
6 | steadfastly; refuse.to assign numbers_to those .because | 
7| we feel that the addition of them will not be | 
8 | meaningful. We believe that in this case | 
9 judgment should be the means of measurement, not 
10 | mathematice. A matrix is only one of the tools used 
aL to make an informed subjective judgment. We 
ee. | believe, however, that it is a valuable tool. 
13] Wbeneyou. start to fii) an the; 
14 | matrices, you start to question yourself and the | 
15 | other disciplines as to what you mean by impact and | 
16 | what assumptions are being made as to the a | 
17 | activities that cause the impact. Bnd his: pss the | 
18 first time you get into the interdischiplinary 
Ld | process. Up to now, the work has been of a multi-disci 
20 plinary nature, with each dischipline carrying on its 
i own work in its own way. When the disciplines start t 
22 challenge each other's assumptions and to decide | 
25 | collectively what is significant and what is not, | 
I) 
24 | you are starting inter-disciplinary process. 
25 
26 | 
ars | 
28 | | 
a | 
‘ | 
30 | | 
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Opinions can readily be 
exchanged on the impacts on birds versus caribou -- 
that's opinions but not necessarily agreement -- but 
not so easy is the exchange regarding wilderness be- 
cause this is not recognized as an established dis- 
cipline. Future generations do not have a represen- 


tative in your group. 





In the testing of assumptions 
used by each discipline, the group had to consider 
Specific sites to show what precisely the problem was 
at that certain location. When they had qualified 
much more closely their specific concerns, they re- | 
turned to the matrix and were able to make more 
Specific impact predictions. 

In the course of these ex- 


changes of opinions, you soon find that some people 





asume the worst case, and others assume a case that 
is likely to happen. And so you can see that the 
pessimists and the optimists in your group have ample 
Opportunity for conflict. Hence the importance of 
working together for a while to establish the essential 
rapport necessary to be able to make inter-disciplin- 
ary decisions rather than an accumulation of individual 
opinions. 

We have made a worst case 
Matrix which we call a potential impact which will 
identity asatanaas. the transeript,as,-A~6..This.is,the 
potential or worst case matrix, and once again I realiz 


Vou .Can “Wt .readait, -and:that requires, the initial one, 
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the potential one requires -- assumes very little 
control, then we come to a probable regional impact 
matrix which is identified as A-7, gives you a closeup 


of a corner of the matrix to show how we felt the 


matter -- the impacts that would probably happen. You 





{ 
) 


can perhaps, if I can go back, show the reds which are 
the serious impacts, and the yellows that are Be eek 
you'll notice the greater preponderance of the colors 
an, the tarst one. 

THE COMMISSIONER: Excuse me, 
what does the -- this is coastal, I take it, you mean 


the North Coast? 





A Yes, this is the coastal, | 
this is part of the coastal alternative, this particular 
example. 

Q Yes. 

A We did it for each region| 
but -- and you have to do it by regions because the 


impacts are different for different segments of the 





route. But this* particular example is the coastal 
alternative. 

Q The last slide, A-6, 
did you say to what region that applied? 

A We did it for each region 
Duet iin that wena Compa Latzon, of J'm not -- it's 
a -coMmpitacion of chem all. We didn’t in our atlas 
show the worst case for each region because we were 
trying to demonstrate the worst case on an overall 


basis and get down to the details on the -- what is 
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1 | 
2 || likely to happen because these tie into the maps | 
3 which we'll discuss later. 
4| This slide once again you 
5 can't read, but it shows the magnitude of the numbers | 
6. of activities that you have in various regions. It's 
7 | the full probable regional impact matrix with construc-; 
8 tion and operation components down the side, and the 
J environmental components across the top, and then the 
101 five regions that we considered are shown in the 
11| ——SalLOongetneartop. - This is. a slide, A-9, and shows, the 
12 | regions that we considered. In other words, the 
23] interior alternative was considered separately from | 
14} the coastal alternative because the environment is | 
15 | different, the area around the delta region is unique 
1% | in itself and doesn't apply to either the coastal or | 
17 | the Mackenzie, and then the North Mackenzie region | 
om, and the South Mackenzie region. Each one of those | 
19 | are shown in a matrix in Volume 3. 
20 | ‘ We then went back to the 
211 project description and said, "We now know what the 
re components of the environment are, and we also know | 
23 Manvior thcllocaleeor an .our, Jargon, Site-specific 
24 | impacts," and we keep using this and I perhaps should 
25 | define it. A site-specific 1s an impact at that 
26 | particular site, a local impact in some cases almost 
27 | a spot; other cases, a little broader. 
28 | We said, "What can we do to 
#2) reduca the impacts?" We then prepared a series of 
30 |} Maps On which we showed the environmental components 
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1 In Chief 

2] and the project components, and on these maps we put 

3 | up flags to show the site specific impacts, and this 

4 slide is A-10 which shows map No. ES-1 and the large 

a blue arrow indicates the location of this map along 

e| the pipeline route, and the small arrow points to a | 

7 | flag which we'll describe in a minute. | 

8 Slide A-10-A shows a closeup 

? of the same flag, and the legend is provided down 

io below. We tried to do all of this environmental settin 
ig and all of the impacts as much by visual means rather 
12 | than words because they seemed to us to be of more use 

13 to construction workers who might use them and are | 
atl less inclined to read a long description, but after thay 
15 get used to it they can recognize a picture of a grizzly 
16 | bear or even the picture of a garbage bag or a fish | 
17 | resource or a person, and so those flags are what we 
13) call site specific impacts and you probably can't 
19 | read it, but along the left-hand side of the flag are 
20 a "W" for winter, spring, summer and fall or autumn, 
at and so if it's colored red in spring, summer and fall, 
aie on the left-hand side, those are the seasons of the 

a) VediieidteyOU = thatetnere ora Set Lous concern, be= 
=) cause it's colored red. The next line across shows a 
oan picture of a grizzly bear, and in many cases the 

ai next column would be filled with the construction 

ony activity, or perhaps it has a construction activity 

28 | that I can't see, it's garbage we're worried about 
ae So that there is a serious 

Sead impact, and No. 3 indicates a note on the legend that 
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goes with the map as to the description of it. The 
lower one is another impact to do with fish, which is | 
moderate. There's a moderate impact in the springtime 
to fish caused by people. 

That wacs—— I should have let 
that describe itself instead of speliing it out to 
you, but that's the legend that shows the winter, 


Spring, summer and fall, the environmental component, 





the construction component, and the magnitude of the 
impact by the color of the pointed part of the arrow, 
and the recom mendation that goes with it is ise ad 
by that number. 

We chose the word "flag" be- | 
cause it is often used in this sort of situation, and | 
just as you would flag a danger point, we used a flag | 
on our maps to show the precise location, the precise 
WOobry that wer had at that location, and what had to 
be done about it. Having gone through all of these, 
we were then in a position to write our impact report. | 
What we wrote is contained in questions 1 to 12 
in Volume 1 of our final report, and represents the 
Board's composite opinion of the impact on the 
environment which will likely occur. 

You will remember, however, 
that I said earlier that we made certain assumptions 


along the way that the applicant and the government 





would control the project with a definite amount of | 
skill in environment protection. This was where 


we diverged from the conventional idea of an impact 
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ine) 


assessment which would only list the probable impacts 
that will occur. We found that unless the applicant 
and the government used a degree of skill to control 


the project, the degree of skill that we have 





specified, our predictions would likely be invalid. 
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1 Perhaps we could have the | 
2! lights on again. | 
a We hope to present, in these three 
4 days, our reasoning as to whatis needed in environmental 
5 | control and specifically what environmental control | 
aa should be applied by the applicant, by the Government 
7 and by the public, and now to get back to 
ay our approach to the matter of project controls. | 
9 | We set out to consider if the 
10 | system of controls proposed by the applicant and the prdsent 
11] system of governmental controls were adequate. The 
dal applicant's system is contained in the application, 
13 | but the government's system is not so,easy to find. 
Ly There are some 40 laws that are applicable, but the 
15 | question isi: +Can they, oriwillsethey, be vapplaied to 
16 COnErolethe project? 
il Having studied the existing i 
| or proposed means of controlling the project, | 
19 | we then addressed ourselves to making specific rec- | 
20 | ommendations as to how we £lt the project should be | 
21] controlled. This is spelled out in volume II of | 
é2 our report entitled, "Towards an Environmental Code." | 
23 It is written in a style similar to a construction | 
1} | 
| code. Sit spells out °“the péxformances levels | 
25 | required by the applicant and the Government which 
ea the Board believes will limitwthée ampact tof ethe | 
a7 project ste ,anhaeceptable leve: 
28 | Finally, we came to our 
i 
29) conclusion of acceptability. I think I should read 
i 
9 | 
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our volume I of our report because if the conclusion 
is presented first, perhaps the rationale that we 
will be going through will be clearer. 


Loegoecsras, LOULOwsupe The 


Board's unanimous conclusion is that the applicant's 


proposed project is only conditionally acceptable from | 


an environmental point of view. 
The Board has found that if | 

| 

reasonable precautions are taken and certain cage 
restricted to specific times of the year and meee 
as indicated by our Atlas and suggested Environmental 


Code, then environmental damage "could" be held 


to what in our opinion is an acceptable level. Ths | 





does not imply, however, that damage "will" be 
held to what in our opinion is an acceptable level. | 


Though much work has been done 


there are still inadequacies in the detail of the Appli- 


| 
cant's exhibits and its commitment to environment 


: | 
protection: There “are valso “inadequacies “in igovern- | 
mental mechanisms; in particular those pertaining 


to enforcement available to control the project. 





These inadequacies shouldbe resolved before the 
applicant is given a permit. 
Dhabeats toheeendrofiour accéep— 


tance paragraph. 


NowG Tewoukdelike*to turn 


to another heading. I realize that you are getting 





tired of me, but it won't be long now. And this 
had to do with the -- our relation: tothe sponsor, 


Canadian Arctic Gas Study Limited and the other 
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bodies that went before it. 

Since Its Inception, this 
Board has been sponsored sequentially by three 
organizations, the Alberta Gas TRunkline Company 
Limited, Gas ARctic Systems, and Canadian Arctic 


Gas Study Limited. Throughout these relations our 





autonomy and our external or public role have generated 


considerable controversy. However, our presence here 

today is to the credit of each of these sponsors 

who, despite our differences, continue to support us. 
Oure practice has: Deen to 

hold montnly Board wimectings, and in our 

formative years with Alberta Gas Trunk Line we 

held a number of metings with a representative 

of the sponsor. A recurring problem during hee ans 

was the lack of a detailed project description from 

which to outline our concerns. From our sponsor's 

point of view, however, the lack of clearly defined 

environmental problems was contentious, because 


if we could have supplied this, then the project des- 


cription could have taken the problems into account in 


the first instance. In other words, we said to them, 
"You tell us what the project is going to be", and 
they said, "No, you tell us what the environment is." 
Thus, almost from the outset, the designers and the 
environmentalists were seeking very specific 
information from each other and basically not 
getting it. 

As other organizations 


joined Alberta Gas Trunk Line Limited, in 


| 
| 
| 


| 
{ 
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1 
the consortium Gas Arctic Systems, we experienced some | 

2 raised eyebrows. The thought of funding an | 
| autonomous board, free to publish its findings -- without 
‘ editing -- to the sponsor's foes as well as 

Z| his friends, and to dispose of its funds as it saw 

fh fit, was not exactly a standard operating practice 

‘ to some of the members of Gas Arctic Systems. 

- However, our autonomy and public roles were re- 

‘ affirmed in our discussons with Gas Arctic and this 
a Geatfarmati omwasyymeported wpublicdly ‘in oum)Re= 

am evaluation of the role of the Environment Protection 
ca Board" which was published in March 1972. | 
ot The lack of information | 
a concerning the project description continued. This 
“| made it difficult for us to plan our research | 
a programs and to advise the sponsor of the specific 

| environmental impact predictions he wanted, and to | 
eo avoid an impasse in June 1972 we prepared 
=a | our Interim Report No. 2, which I have just filed | 
ae this afternoon, entitled, "Environmental Implications | 
“ of the Engineering Design of a Gas Pipeline from 

" 
i Prudhoe Bay Alaska to Alberta", and in this report 

52 || 

os we raise many questions about the project description, 
Saat | 

Lee stressing that without answers to them, environmental 
cH 

oi impacts could.zot.be predicted. . The’ answers we 

26 | 
my needed, however, were not readily available and | 
ae | 
my many of the questions remained unanswered until 

m 
ey late 1973. Still others which we will be discussing | 
2G 
se later , are still unanswered. | 
ct The publication of our 
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1 
interim report livened up some of the meetings 
‘ 
| between us and Gas Arctic. In particular, the | 
y report brought the autonomy of the Board clearly into | 
"| focus to those members of Gas Arctic who until then 
"| viewed us as a consultant that should be directed and : 
is controlled. This document brought home the reality 
‘| of the Board Cnoncept. | 
oy This was also the | 
| peniod of amalgamation between Gas Arctic 
a Systems and the competing consortium Northwest Project 
} 
a Study Group into what is now known as Canadian Arctic 
a Gas Study Limited. Again, the Board came under very | 
f | 
i close scrutiny by the newly formed consortium. The 
44} 
‘i NOrthwest Project Study Group had retained a number 
oH of environmental consultants, who were carrying out 
a studies for their client, and up to that time 
Z| their reports had not been published. | 
ra - In the negotiations with the | 
| new consortium we agreed to greatly reduce our field | 
. research effort providing we could have full access 
a to the work of the engineering and environmental con- 
. sultants. Although we felt that monitoring during | 
Hi construction and a post construction evaluation were 
fi important facets of the overall process, these 
. questions were left unclear as CAGSL felt that they 
% could no longer make a long term commitment. The 
e new relationship was outlined in our newsletter of 
| February 1973 "Changes in the Role of the | 
4 EPB,"", and perhaps I should -- oh, all right, we will | 
| file it later. 
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l | 
The autonomy of the BOard | 
“| again provoked considerable discussion, with many of | 
| those in the consortium staff questioning the need for 
‘- an independent impact assessment and the dissemination 
>| of information, both at CAGSL's expense. 
| None the less, CAGSL has continued to give 
a us Support to this date. 
"| The internal or advisory role 
if Ehat. 1 mentioned earlier, that we originally set 
ag out for ourselves has operated sporadically and with 
” some difficulty with its success depending on how 
1 | 
| the Board was viewed at the time by the sponsor. 
i To exchange information between 
“| the sponsor and ourselves, we invited a representative | 
im of the sponsor to attend many of our Board meetings 
on except those in which we discussed our reports -- or | 
ai the sponsor, I might add. The sponsor did not | 
_ perio irate in any way in the writing or editing of | 
"| our three interim reports, our impact assessment report, 
a our brochures, our newsletters or this presentation. 
an During the early draft stages of the application we 
a actively participated in a week-long major review of | 
S 
ie Ehenproject. in) Apri) 1973.) This was. an excellent 
a start since it reviewed the pipeline alignment 
ons 
ne sheets and the draft project description in detail. 
oy he 
ca Many of the Board members and its support staff supplied! 
© 
ig by Interdisciplinary Systems Limited, participated 
5 | 
“ey in the two working groups that were concerned. | 
99 \j 
ail Unfortuantely there were no subsequent sessions like 
a this for the Canadian portion of the pipeline. AS 
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our sponsor mntinued to revise and redraft the 
material for application, we were given an 
opportunity to submit comments on various subsections 
as they became available. It should be apparent 

from our presentation in the next two days that 

we don't entirley agree with what was ultimately 


produced. 
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THE, COMMISSIONER: Sorry, you 
don't want? | 

A Entirely agree with 
what was ultimately produced in its entirety. 

Since publication of our 
impact assessment in September, 1974, our sponsor has | 
advised us that funding would be limited to preparation 


for and participation in this Inquiry, because of the 





Many uncertainties with which he is confronted. It 
is this support which has made possible for us to pre- | 
pare for this hearing and present ourselves today. 


Finally, I would like to say 





that although we have had our battles with each of | 
Our sponsors, we must give them full marks for making | 
Our continued existence possible. I know of no other 
organization ineither the government or private 
enterprise sectors of Canada which have sponsored an 
autonimceus group such as ours, having as it does goals 
that are different from those of the sponsor, yet is 
able to publish its opinions to friends and foes alike 
without the sponsor's control or rights of edit. | 
Perhaps I could go now to 


a section on the work of the Board. i ear tLer.oui.Lined 





the approach which we took the problem of achieving 
| 


a | 


Q Excuse me, Mr. Templeton, 


I think we'll just take a break for coffee now, if 
you don't mind. 


A Fine. 
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(PROCEEDINGS ADJOURNED FOR FEW MINUTES) 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
THE COMMISSIONER: Carry *On, 
Mr. Templeton. 
A Before the break I 
Outlined the approach that we took to the problem of 
trying to achieve environmental protection, and now, 
Mr. Craik will outline the work performed by the Board 
in outline form only, and the purpose is to, in 
including it in this presentation, is to indicate the 
extent of the work so that you can judge whether this 
work, plus the experience of the Board members and the 
staff is adequate to make the impact predictions that 
we've made. Included in this presentation will be the 
roles that the Board tried to fill in advising the 
sponsom, on ‘thei project wtself,, and an) public \participa- 


tions Mr enc rank: 


I'll be dealing then with the work of the Board, and 

I want to describe in some detail the progress of the 
research work and the roles of the Board. It may be 
somewhat detailed for your requirement; if that happens 
to be the case perhaps it would be indicated whether 
I'm getting into too much detail. 

The work of the Board covered 
three major areas. One was our field and office re- 
search which provided the background for the other 
two areas, and the other two areas were our advisory 


role, which involved meetings and exchanges of infor- 





| 
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WITNESS CRATK:) Mr. eer | 
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mation with our sponsor, and our external public role 
which centred on the publication and distribution of 
aLll~ our™sesedrch™= and’ findings’ 

First of all regarding the 
research role, field and office research was a major 
aspect of the work of the Board. Our field research 
SCol ced an toy ana Contnuedq™ine 19972° during’ which | 
time we gathered base line data and conducted distur- 
bance studies on caribou, fish, waterfowl, vegetation | 
and re-vegetation. This work was concluded in the summer 
of 1974 when we conducted disturbance studies on ter- 


rain and vegetation, and on stream environments. Our | 





ongoing office research program was designed to supple- 
| 


ment our field research and to focus on areas where no | 
field research was conducted. Initially, our research | 


i} 


errores were directed at bringing together’ the available 


literature on the project area. Then we selected | 

Support staff, assigned them toy Specific areas; and 

in 1971 drew up an initial field research program 

designed to gather base line data on caribou, fish, 

vegetation and waterfowl. We were particularly con- 
aspects of 

ScLlous Ou the pre ject" that ‘could affect they reproduc 

tive success of different species. The Porcupine 

caribou herd was thus designated for study because at 

that time the proposed alignment was through the 

Richardson Mountains and along the Porcupine River, 

and it intersected with the known traditional migration 

paths of this herd. Accordingly, we conducted a field | 


program to monitor the movement of the herd from the 








efor oitdeq: Seerosns 100 ian Saamenogt tro 3 tv inp ssen 
\ So Rébtwidsserh Coe noite} Clip ont Wo hoxsndo todsdw 
| .everball Bae doxsseos two is 
afd vaktbrapes ite to: Seek? = = 39" 
totem = naw Agteengy Bolte hab Bieta Sinz ints 9882 
dseieean blot? ww basen ay Fo avaw ett Io soodan 
Hoke pedaob S°C? at hewn seE ene (vel nt betwese 
Suseih haisubnow Pas efah smth) oad hoseisep ow emit 
styssapsy ,iwoiragew ) fell ,veeiaegene gottute sondd 
Tonuucra el tu fehrtonan ow Azo: We sols stepev-et bns 
jae Ho eo: bgee, Cone chUFelo hotoumron ow, rade bVOD Ie 
2O  .ednennorives meolse Wo Dew nobsesopev bas nis 
stqgque a? heapkeeb sew maspoig Hameeess aoitto paiopao 
ba stade ssere co efoo? of Sem Measeeas hiskt to daom 


maneagyo re (iilebsinl <Basohnos Sew isxosaet Blett 


gidgiieve gt) satropar onside os. Gepfese th Base asioiis: 


4iyefee aw nett .»ete foohwag ont fo ouutsx6g bt 

. Vee yeneee Sitioags £3 med bedpiges ,ttete Jd1teqque 
| mespord foveowod bol? Labret ay qa wese rver nf 
pet? .bediasa-nme sleek ocr t oved serdtep oF bonpleab 


sabotqen ore togtie blige tus seaciees S SA5025 ‘stislee 
| aniquowe? sd? .setseqa taovertib io Bvsoma evig 
| os sauiiped Yhuute TO? Gadeine Lesh -eosts es bugil USERS 
| ors ciedoxitt saw tngmoptic boaoqurq odd amet tarts 
| aaite SelaweneA Hy soos: One saimtausl ——— 
rokteapln Ranoieibexs. owend >| r=) 
a eeA8 a Beaouience ov on 
i - 








4h 






«i Yiasteo ey sew ew rae nolsesepey 







as 
as 
as 
i ; S 
ba 


es 













26 


ae! 
2 =a 


ALLWEST REPORTING L-TD. 
ee ee Templeton, Adam, Bliss 


bo 





H 
1 














6067 | 


Wilimovsky, Craik, Gourdeau, 

McTaggart-—Cowan 

In Chief 
winter ranges north across the proposed ere LOs 
wards the calving grounds. Data were gathered on 
movements, population size, herd structure, and criti-. 
cal ranges. The results of this work, togethe yr with 
comments onthe possible effects of pipeline construc- 
tion, are presented in Appendix 1 of our interim report 
No. 1, which has been filed as No. 139 with yau today. | 
I'd like to point out, however, 


that the coastal alignment was not under consideration | 


at that time... So our studies, concentrated on the 


} 
} 


Richardson Mountains and Old Crow area, both north and 
south of the Porcupine River. During the summer of 


1971 we carried out waterfowl surveys of selected 





wetland areas between the Peel and Mackenzie Rivers 
along an alignment being considered at that time, 
namely south of the Mackenzie River and across the 
river near Sans Sault Rapids. | 
The Mackenzie Delta gas field 
was not in the picture at that point, as far as our 
studies were concerned. This work provided us with 


base line data on the species and number of waterfowl 


* 


| 
present in a large area for which data were unavailable). 





The area also concerned us because of the possible 
drainage interruption and its consequences in terms of 
affecting the re-charge of downslope wetlands. The 
results were presented also in Appendix 1 of interim 


FEporte NG wd. 





| 
During this same period the 


staff flew a waterfowl transect from Gold Creek, aTberet 
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to Fort Simpson along the then proposed alignment. 
In the same year we undertook a literatur@review of the 


possible effects of pipeline construction on\fish 





populations present along the proposed routes. We were | 
particularly concerned with the possibility of active | 
stream beds being used as sources of gravel. We 
gathered available information on the spawning habits 
of fish species to be encountered along the route. 

IN addition, we documented the effects of increased 


Sailitatvone and. turbidity ‘on’ fish;e fluvial considerationg 


and habitat damage as caused by logging and access 





activities elsewhere in the world. This work is 
reported in the nature and mechanisms of problems oy 
that might arise to fish from pipeline construction 
activities, which is part of Appendix 2 of interim 
Kepoert: tla: 


During the period June to 





August, 1971, we undertook a helicopter based sampling 
survey Tee all streams to be crossed by the proposed 
alignment from the Hume and Ramparts River watersheds 
near Sans Sault Rapids, west to the Peel River. Data | 
were gathered on species present, size, weight, and 
mode of capture. Subsequent laboratory work determined 
the ages of these so that growth rates for fishes 

in northern watersheds could be computed. Data on 

the watershed were also gathered including eee 
flow rate, temperature, and sediment composition. These 


data are presented again in interim report No. l. 


We should point out here that 
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our field research strategy had to be designed to 
maximize the amount of base information retrieved 
because we did not know when an application would 

be made, and therefore we had to be prepared to address 
environmental concerns for the project at almost 

any time. In the botanical field, we concentrated 


our efforts for 1971 in that area where data were 





lacking. This was the area from the Peel Plateau near 
Fort McPherson west to the Old Crow Mountains. We 
identified and then discussed the distribution of plant 
communities along the route here. Data on species, 
per cenittover, combustible standing crop, active layer | 
depths, and soil particle size were presented and | 
analyzed in Appendix 3 of report No. l. | 

Pinatiy, in J197f we conducted | 
re-vegetation trials at Norman Wells, Inuvik, and 
Prudhoe Bay to determine which plant species could be 
most successfully sown on disturbed areas at different 
points along the pipeline corridor. Data were gathered 
on different seeding dates, fertilizer applications, el 
use of nurse crops to establish early growth and rapid 
cover. This work is reported in Appendix 4 of report 
NOS 

Working from this data base 
from the literature and from ongoing research by 
others, we prepared our first interim report presenting 
OUR appratodleinm tate 1971), or the effects of the 


construction and operation of the gas pipeline on 





various components of the environment. At that time 
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the project was defined only in broad conceptual terms, 
and it was not until June, DOF. that we were ina 
position to address the engineering aspects of the 
project. Accordingly, we brought together our concerns | 
and presented them as interim report No. 2 entitled: 


"Environmental Implications of the Engineering 


Design," 





and this has been tabled here as document No. 138. 
In this report we dealt with the possible effects of 
engineering design on the environment and what the 
impact might be from some of these effects. We also 
posed a series of questions for the pipeline designer | 
that would draw attention to those design aspects that | 


could have adverse environmental effects. | 





Barly in the summer ,of £972 


the proposed coastal alignment was raised for consider | 


| 
-ation. Simultaneously the alignment was shifted further 


north along the Mackenzie River. Accordingly, our 
continuing research effort in 1972 had to shift its | 
focus in mid-summer of that year to take into consider 7 
ation the coastal .alignment.. Later .in,that «same .year 


the Richards Island connection was added to the pro- 


posed project. 
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In Chief 
*| Ola srescarch on the porcupine 
a Caribou herd continued in 1972, but was now extended : 
S to the coastalcalving grounds. Picking up from the 
4] 7n Satie meeraLlionw and tagging effort, the start 
» ascertained the later winter distribution of caribou 
6 and then followed the herd's movements to the calving 
7] grounds. Further data were gathered on population 
=| Structure, the number Of Calves that | 
2 successfully overwintered, response to aircraft, and 
Oy hehaviour when encountering seismic lines. The 
ee herd was censused in cooperation with Alaskan 
A2 authorities in early summer, providing us with 
sad | much more accurate population data than we had olained | 
al from our 1971 aerial photography ofthe herd. We also 
nad studied calving success and the development of mother- | 
Ae] young relationships, disturbance and mortality from 
a various sources. This work is reported in | 
Xs Appendix I of our Interim Report No. 3 which 
12 is) tabled with you as exhibit, number 137... This 
sal work is reported in Appendix I to our Interim Report 
an No. 3, as mentioned, along with some late season 
aa) survey carried out between the Mackenzie and Anderson 
eoh| Rivers north of 67° in response to new and changed align- 
H 
ial ments namely to Richards Island. | 
25> The fish survey study was 
26 | continued in 1972, but the efforts were stepped 
ah up considerably to cover the alignment revisions. 
da Our two helicopter based reconnaisgwance crew sampled 
22 all the streams along the coastal alignment, the 
| north Mackenzie routing, and up the valley to 












































caus” c 


j 
sniquovoq eft ao Noire ;ee% vs 
Hebostky won ety ted \/SPRE> nk Bagnksaas broil odie. 

| of meat qu paltw.4 _abnvowtp privieo Td uscd siz’ oF 
Stas one .ttovRe palppad bee dobtexpbe foe £0e 
Jediyes Yo foloudrmerh temniw xeink ott heniadsdoes 

| prsvine a4¢ of adnemevom a ' hoot edt bewalie? matt Bab 
jup¢oluceq no besatiteg syew sted, thie -2ebnvuexyp 
tots aewian to isda add (Stutounte 

bie  tieroebe 64 senoqeed , betesniwieve Yliuteesdoue 
en aoni! cimekee palrzserueone nedw wolveded 
natestA fliw qoattéxaqeos nf Seetvsase " eaw bred 

wiv ay tudhivera <temkve Uitse We gelslionsus 
conietio ball ot ngdy stab nottelsuqeq seexeo5s s20m Houm 


seia ov ,bvet aa ydeetpodory tates [vel suo moxt 


+iAhzon Qo tremaahevab ede bis seenove pniviso bsethuve 
mort veutestuon ‘Saw vonadupsero eqidenoisales pivoy 
: betooder ak Sew aut? igeenbos evotiay 

lcidw € a Deaqet mixes ae Bel xpbaeqgh 


. ah4iy CL veda Stdidxe a6 voy deiw belds2 ef 

roneh mineicl wo G2 UT KtbredgA at bestoges al azow 

| | noesse sjal oes Aviw grote , bedekgaen es .£ 08 

| nsoatediat fan ebenctsom add neewied 300 boluuss yovive 

-mpiia begadds baw wan OF Sprodaet wb *T3 So Wezor azeves 

| -bosler ebredota of yfemsn atham 
caw youre yovtwe MalX aitt | ae 


hbaqqede etaw ersotlea efit Sul ~SVUL ok aeages 


| bolygease woxo sciimisuno7te: Bees | 
ort ,jrnemnptlé Leteson nts noi 
i YE Loy et qu Se spniuo & 





ALLWEST REPORTING LTO. i 
BURNABY 2, B.C. Templeton, Adam, Bliss 


 ) 























BOFZ:. 4 
Wilimovsky, Craik, 


McTaggart-Cowan, Gourdeau 
in Chiet 


Fort Simpson before ice terminated the effort. 

In addition we carried out a number of intensive 
studies on the Hume, Ramparts, Arctic Red and Old 
Crow Rivers,most of which are not now on the 
applicant's alignment. The results of these studies 


are presented as tabulated base date in Appendix II | 





OL Report No.3. 

In May 1972 we embarked on an 
intensive aerial survey of the spring migration of 
waterfowl along the Mackenzie River and their use 
of river islands at that time. Ground camps 
were established on some islands to observe the 
reaction of different pecies to aircraft in the 


vicinity and other sources of disturbance such as | 





predators. During tha summer we gathered baseline 
data on 24 species of birds breeding in the vicinity 
of Moose Channel, Yukon ierritories, including 
nesting environment, egg-laying, clutch size, 
hatching, post-hatching and fledging. Between June 
and September 1972, we made aerial and ground surveys 
in selected areas along the pipeline routes to gather 
data on the abundance and species composition in broad 
habitat classes, and during June through August 
we ran a survey of nesting raptor habitat in the 
NOrthern Richardson Mountains near Inuvik and at 
locations along the Mackenzie River. We wanted to 


determine species composition, distribution and in 





particular, areas of nesting abundance, the period of 
nest occupancy and breeding success. Finally, our 


ornithological research involved a program of fall 
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Migration watches in the Lower Mackenzie Valley at 
Moose Channel, Toker Point, Point® Separation, 
Arctic Red River, Little Chicago, Fort 


Good Hope, and Lask Week Island. Ninety-seven 


watches, by eight observers, gave us numbers, species, 
direction of migration, and local weather. 

All this work is reported in Appendix III to Interim 
Report No. 3. One exception, however, was made in that 


data on raptor nesting sites has been distributed in 





confidence only to the Canadian Wildlife Service. 

We continued our revegetation | 
studies in 1972 with further sampling of sites 
established earlier as well as additional work at 
Tuktoyaktuk. The revegetation data were related 
to that from previous studies. Tentative seeding | 
techniques, seed mixes and the overall effectiveness 
of reseeding as a means of preventing subsidence 
were ,»presented, in. Appendix V , of report.3. 

ited hen, to. thse 
field research programs, we also 
conducted a number of office studies. We studied 
several potential problems of a geotechnical and 
hydrological nature which we had identified in 
Interim Report No. 2 to gain a more detailed under- 
standing of the terrain to be crossed by the 
proposed gas pipeline and to provide the inputs we 
needed to assess impact on terrain. Potential 
problems of a geotechnical nature that we 


studied were permafrost degradation and 





thaw settlement, frost heave and heaving pressure, 
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slope stability, seismicity, and soil | 
erosion. The hydrological study effort was largely 
devoted to the development of a mathematical model 


to predict the behaviour of rivers and streams. The 


model drew upon previous meteorological data, although 


it was and still is somewhat lacking for design 





purposes. This model was subsequently used to 
predict the magnitude of increased sediment loads 


arising from construction disturbances within each 





watershed. This work is reported in Appendix IV to 
Interim Report No. 3. All geotechnical, geological 
and, construction, mata: available totus on ithe 

project up to April 1, 1973, was reviewed, compiled, | 


and entered on maps and overlays that form the 





"Map Supplement" to that report, and which has also 
been tabled today. 
We initiated an office study 


of winter roads having recognized the potential for 





severe terrain degradation due to the use or misuse 
of winter roads in the Western Arctic during Sire oS as 
of the proposed gas pipeline. Study effort was 
directed at establishing seasonal limits for winter 
road use that would maximize winter construction 


periods while keeping terrain degradation to acceptable 


levels. The study entailed examining pipeline 





route maps showing terrain, geotechnical features 
and vegetation; collecting meteorological records, 
reviewing current practices of winter road construction} 
and summarizing available data on vehicle types, load | 


ranges and frequency of passes. This work together 
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1 with a bibliography and abstracts of over 300 | 
2 scientific references forms appendix VI to Interim 
sd Report No. 3. | 
4 Finally¢can® 1972) «we 
> | initiated an office study of natural and man- 
| made fires in the western arctic and their effects 
7{ on the environment. This study considered the effects | 
ey that a pipeline would have on the freguency of natural 
9 fires, and also CHESecELrectS Of natural’ firesimay | 
10 | have on construction operations. Also examined 
ll wre the causes of man-made fires and how such fires 
i can be detected, prevented and fought. This work is 
13 fi reported as the final Appendix, number VII of 
i 
14 Interim Report no. 3. 
15 | Three additional areas which 
/ 
16, we studied were recreation, archaeological resources, and 
17 | the native use of resources. This work was not Eeber aes 
sie in our interim reports, but comprises the final three | 
19) chapters of Volume IV of our’ final" impactrassessment. 
20 | Which is tabled as number 135 -- exhibit 135 today. 
eit Our assessment of the 








impact of the proposed project on the outdoor recrea- 





23 tion potential of areas crossed by the route was 

24 based largely on studies of work by other 

25 | recreationists'and on the authors' own evaluations. 

Ae . The recreation study considered factors which 

44 are increasing the demand for outdoor recreation, the | 
28 | advantages and disadvantages of northern areas for | 
29 | 


reaeation, types of recreation available in northern 


30 | areas and specific evaluation of areas wkre the 
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| recreation potential could be most seriously affected. 
2) Our assessment of the impacts | 
3) on the archaeological resources along the 

4 route was based on a review of recent archaeological 

3 studies conducted by other researchers in the Yukon 

6 | and Northwest Territories. The archaeology study 

i 

7 | included a description of the aspects of the project 

’ that could cause loss of, or damage to, the 

a archaeological resources of the various regions and 

1o | the prediction of what impacts would be likely to 
a occur. Our assessment of the impacts on the native 

12 | use of resources was based largely on date and 

13 | reports of other researchers in conjunction with perso 
14| communications by the author with native people in the 
15 | pipeline project areas. The study considered the im- 

| 

16 portance of the land resource to the economic well 

17 | being of the native people and the potential impacts 
18 of the projecton their life style. 
19 | tis, chen, Comprises Our 
20 Mayor research erfort both in field and. office, 
21 and it brought us to a position where together 
22 with the growing body of research from other sources, 
23 we were able to prepare our final impact assessment. 
24 | In the summer of 1974, having 
25 | completed the greater part of our impact | 

26 assessment, we undertook two disturbance studes. 

27 | The first study was designed to assess the response 
Be to disturbance of terrain and vegetation in the 
29 | Yukon Coastal Plain and the Mackenzie Delta region. 

30 This study involved a general reconnaissance 
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of existing disturbances along northern portions of 


| proposed pipeline routes in the western arctic and obtalin- 
| ing all -- or obtaining soil cores and vegetation samples 


at five sites. The principal objectives of this 





| 
1 
| 
| 
| 





} study were to gain more insight into the behavious of 
northern landscape units following man's activities 
and to evaluate both terrain and vegetation response 


to disturbance in detainl on a few sites. | 
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The study focused on surface 
distrubance and related frost settlement, natural | 
Stabilization of slopes, drainage disruption, and plant 
recovery and its effects on terrain. The report on 
this study was completed in March, 1975. 

The second study assessed the | 
effects of construction on stream environments in 
Northwestern Canada. The objectives of this study were 


toluse disturbances to calibrate and further understand 





the impact assessments which had been previously made 
on the basis of office studies. The report of this 
study is not yet available, as we have only recently 
received a draft from the researchers. 

I should mention also that 
a special visit in conjunction with this work was | 
made to the native communities of the Mackenzie Valley. 
in September of 1973. The visiting team was ony iecas 
of three of the Board members and zwo staff members, 
and meetings were held at four centres from Fort 
McPherson to Hay River, and with representation from 
mMostieiethe communities —- I think only two were 
unable to make it because of weather reasons, and 
represented both the large and small communities in 
that general area. 

Also a special reconnaissance 
by two Board and two staff members was made of the 
Alaska Highway from the Alaskan border to Fort St. 


John. It was undertaken in September of 1974. The 





purpose in this case was to investigate visually the 
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impact of that major project some 30 years after first | 
Gons Gruction.. 

Lid tLiuke, bo,.deal now Hes ie, 
with the roles of the Environment Board that I've 


mentioned. We. see. that the Board had.a,dual role. 





The first was an advisory role to the sponsors to 
advise them on ways and means for protecting the 
envi_yonment by incorporating environmental considera- 


tions into route planning, pipeline design, and con- 





struction specifications, and by training construction 
workers in environmental protection. 

An external or public role 
in which the Board was to prepare and publish its 
data, findings, and recommendations, plus an impact 
assessment without prior editing or control by the 
sponsor. The Board, aS conceived initially, was also 
to monitor the construction work to see that its 
recommendations were followed and to conduct a post- 
construction evaluation of the actual environmental 
impact so it could be compared with the earlier pre- 
dict Lons. 

Pigst of; aldsy dno relation=to 


the sponsor-advisory role, first I'd like to talk about 





thissaspect-of it, osince,ats. first meeting) an December, 
1970, the Board has had 37 meetings. At over 20 of thesp 
meetings a representative or representatives from the 

sponsor were present. Several Board members and 


their support staff participated in the week-long 


engineering and environmental review meeting from 
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April 9th to 13th, 1973, which was convened by 
Canadian Arctic Gas Study Limited. This meeting was 
Significant in that it provided’ a forum for the- free 


expression of concerns about areas along the then 





proposed routes. As well, the chairman of the Board | 


frequently attended meetings of Arctic Gas Environmental 


Advisory Committee, which consisted of representatives 

from each of the firms in the Arctic Gas consortium. 
In addition, there were many 

Other formal and informal occasions over the years 

of the Board's operations, where the Board provided 


advice and raised their concerns to the sponsor. One | 





Specific example of this advise is the preparation of 
ite Ce Or te, | 
"Guidelines for Environmental Training of 
Pipeline Construction Workers, " 
are rls MOS: This report sets forth specific guide- 
lines for the development of a program, presents a 
proposed environmental training system for project 
workers, and a proposed organiational structure for 
the development and execution of this training system. 
If I can now deal with the 
external role of the Board. The Board has published 
three interim reports, and environmental impact 
assessment, both of which have been tabled here today, 
sir, 27 newsletters in English, and 11 in French, and 
8 brochures. It has conducted one workshop and 


published its proceedings, andit has prepared three 





papers for one other particular conference, and there 


an 
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have been other papers presented at other conferences | 
individually. 


Interim report No. 1, tabled 





as Exhibit 139, was published in November, 1971. In 


| 
| 
| 


the first interim report the Board presented an gPPrats 


sal of the effects of the construction and operation 


of the gas pipeline on various components of the | 
natural environment, and indicated the potential for 
certain adverse effects from such construction and 
Operation. Interim report No. 1 comprised six 


volumes. The report proper, which represents the Board's 


interim assessment, four supporting appendices on 
wildlife, fish, vegetation and re-vegetation, and an 
addendum to the vegetation appendix. 


Tnterim report, No. 92, filed 


as Exhibit No. 138 today, is a one-volume report 


dealing with the possible effects of pipeline engineer- 


ing design on the environment, as well as with the 





impacts of those effects. The report also posed a 
series of questions for the pipeline designer to draw 
attention to those aspects of engineering design that 
can have adverse effects on the environment. 

Interim report No.3, tabled 
aGauU Sn be te No. Wai, was published in March, 1973. 
Since 1971 the Board had gathered base line data for 


assessing the potential environmental impact along 





major northern portions of the proposed gas pipeline. | 


Major areas of concern were caribou, birds, other 


wildlife, fish, superficial materials and permafrost, 
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2 
- water, re-vegetation, winter roads, fire, and 
>) training of construction personnel. Interim report 
4 No. 3 summarized findings in these areas of concern : 
>| and offered some preliminary recommendations for 
6 | eliminating or ameliorating the impact & pipeline 
ay construction and operation on the environment. The 
o interim report No. 3 referred to was comprised of 
9 | 
10 volumes. | 
ze | Our final impact assessment 
11} ¢ : i 
| which is tabled today as Exhibit No. 135, was published 
>| . 
ney in September, 1974. This report is the Environment 
| ; . | 
wee Protection Board's impact assessment of the portion of | 
sail the proposed Mackenzie Gas Pipeline in the Yukon and 
IS) Northwest Territories with some comments on the proposed 
iv ij 
RS | Alaska section. It represents the culmination of four ! 
| 
ay . ; 
aie years of study involving field investigation of the | 
18] J | 
3 | major environmental components and analysis of the 
il Lequiremients £6 1 regulating £his enormous project. 
am) | The purpose of the report is not only to help determine 
aa | whether or not the proposed Mackenzie Gas Pipeline from 
ey) 
ie Alaska to Alberta should be built, but more important, 
23 : : 
to achieve environmental protection in the event that 
24 | ; : ; 
} Pe Seo Ue 
25 | ; . 
Tne tinal veport Comprises 
26 | 
| of four volumes, referred to earlier by the chairman | 
Ae) 4 | 
of the Environment Board. 
ae Through a series of questions 
23 One 
and answers, Volume 1, the Board's opinion presents 
30 | wine: 5 
a summary of the Board's impact predictions along with 
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some of the limitations to which they are subject. 
The existing framework for environmental protection, 
recommendations for achieving environmental protection, 
and a general conclusion. 
Volume 2, entitled: | 

"Towards an Environmental Code", | 


is similar in style to a construction code. It spells | 


out the performance levels required of the applicant 





and the government which the Board believes will limit 
the impact of this project on the environment to an 
acceptable level. 
Volume 3, entitled: 
"Environmental Atlas," 


is an impact assessment in graphic form which has been 





commented on here earlier today by the chairman. 


Volume 4, entitled: 


"Research Report," 


lays the groundwork for the first three volumes of the 





assessment. It comprises 11 scientific reports present- 
ing the results of studies carried out for the 
Environment Protection Board. Each chapter reports th 
research conducted on one aspect of the environment -- 
terrain, winter roads, vegetation, mammals, caribou, | 
birds, water, fish, recreation, archeology, and native 
use of resources, and each presents an assessment of 
impact on that component and recommendations to 
alleviate that impact. 


The Board sponsored a two-day 


workshop on the philosophy of environmental impact 





| 


:hatdkdas 


qeod eed foidw 2202 





5%: totizn ord 


thelsSisna 


Jpetdys sxe yodd dotdy oF 
ankipesorg Lstwomnds ives 303 
\ftolteesorg ininsumoxivas privetsios te 


:holsiz05 , 2. smptov 


,t emelov 








Po? Ae 
aliege jJ1 .sbon soldd vitRae.. & at olyte at alimie ei 

jaspiifqqs sft 2o Bbexinpes efsvel aonmmotreg 94 300 
timtt Liiw eavetfed brsot ey dotdw dnemmtevop sit bas 


ps oF tnguncrivae oo ao Jvefetq skit Jo Josgmi ons 


-isvsi eidstqsoos 


; | [ee 


* aafth Ledremroxivad™ 


>iigsty ci dnemasores JDAgQHL m5 aL 
yd yStes 2ilupe sired no botmemmos, 
> amploy 


i; on 


9 : 
| " txogall doxsseat” 
io aensov, cca. pawht sao ged si at iad 
tnaeaic Sitogss cMidndisedd —— 3t ome 


| 
ALLWEST REPORTING LTD. 6084 | 
BURNABY 2, B.C. 


Templeton, Adam, Bliss, | 
Wilimovsky, Craik, Gourdeau, | 
McTaggart-Cowan 

















l In Chief | 
2 assessments in Canada, on September -- in September : 
3 1973 in Winnipeg, and published the proceedings of Atte 
4 workshop. 
5 Ipwondex; 1Sir ypei ty. ; could 
6 | since it hasn't been tabled at this point, table this 
7 Leport=— | 
8 THE COMMISSIONER: Certainly. | 
9 A hetOn the workshop. | 
10 | (WORKSHOP REPORT MARKED EXHIBIT 140) 
eee A The workshop was held 
12 | tofexaminesthe philosophy of impact assessments in 
13 general and their desirability for and applicability 
14 | to the Canadian scene. The Board also had major | 
15 jj inputs into the National Conference on Environmental |, 
16) Impact Assessment, Philosophy & Methodology, see seta 
17 | by the Agassiz Centre for Water Studies at the : 
18 University of Manitoba, held in November, 1973 in | 
19 Winnipeg. The Board presented a detailed case history 
20 outlining its approach to impact assessment. | 
21 
22 
23 
24 
25) 
26 | 
oT 
28 
29 | 
30 
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by the Board over a 4-year period. They were published 
to bring the results of our research tda much wider | 
audience than that reached by detailed scientific 
reports. The content of each brochure was an accurate 
digest of the research findings suitably illustrated 
by maps and photographs to give its readers a vivid 
understandng of the subject matter. The brochures have 
dealt with some of the main concerns for the northern 
environment and how the environment could be affected | 


by the proposed pipeline. 


could table these eight brochures, as well, which 


haven't been put into evidence at this point? 


1971, was entitled: 


"What about 


the 


This was followed in 


"What about 
And 


"What ABout 


"What about 
and "What about 
was published. 

"What about 
and "What about 


and finally, 


the 


the 


the 


the 


the 


the 
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Eight brochures were published 


\ 


teywonder here sir; at Tf 





THE COMMISSIONER: Yes. 


A The first, published in 


Environment?" 
oy 


Caribou?,” 


Fishes?" 
ae el OS 


Permafrost?" 





Birds" 


Vegetation?" 





Vegetation Damage and Recovery?" 
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4 "What will be the Environmental Impact?" 

: All of these followed in 1974. 

% (SET OF BROCHURES MARKED EXHIBIT 140  ) | 

: The response we have received 

6 from all sectors for these brochures has necessitated | 

i several re-printings, bringing the number of some | 

8 bEOchures@in  circulation* up to 8,000. 

; Newsletters deal selectively 
with specific environmental topics under consideration 
ae by the Board, published generally on a monthly basis, 
os they were intended to keep persons at various levels 
sae of government, those interested purely in Conse ation, 
ie and other interested parties informed of the Board's | 
15 | activities and afford them an opportunity of having | 
vf their views made known to the Board. From February, 
my 1971 to date, 27 newsletters have been published, 
= ¥vanginglfrom?an i ntroduction to the’ Board, constructons' 
om attitudes, northern energy transport, the railway 
a alternative, and the unpredictability of caribou 
sa migtation.. Since May 1973 these newsletters have 
ae also been published in French. 

a Pewonder, sir we i. might 
- also table capies of those newsletters at this time 
‘ui and this includes in it the -- what was referred 
fan eoeSarkierx response to the expanded guidelines 
is for northern pipelines, it was included in a HESTON 
28 
f form. 
7; (NEWSLETTER MARKED EXHIBIT 141) 
iNeed The Board's reports, brochures, 
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1 In Chief 
é newsletters, and workshop proceedings have been dis- 
3 tributed to Federal, Provincial, Territorial, Local and 
4 U.S. Government officials,to university faculty members, 
> to major government, university, and public libraries, 
e | to various associations and Organizations and to various 
| people in industry. Over 600 copies of the Board's | 
8 impact assessment have also been distributed. 
9 The Board receives a great 
10 Many requests each week, both for its publications and 
11 for information relating to the work which has been 
12 done. Part of cur public role is in co-operative 
13 research. InhSeptember,, 11971-1972, support istaff 
14 co-operated with Canadian Wildlife Service personnel 
15 in a caribou tagging program in the Porcupine River. | 
16 They “also*-cosoperated ‘with Alaskan biologists from the | 
1? U.S. Fish & Wildlife Service in June, 1972, in conduct- 
Le ing a post-calving census of the Porcupine caribou 
ad herd. 
20 Another area of co-operative 
21 research was in studies on birds. Our staff co-operated 
a with the Canadian Wildlife Service personnel in snow 
a4 geese surveys and in monitoring fall migration along 
As the Mackenzie Valley in 1972. 
oe : | A final area of the public 
Ag role of the Board concerns the participation of Board 
4 members and their support staff in numerous conferences! 
28 | and seminars on aspects of northern work and various 
sic Other topics. 
ise Mr Commissioner, my final 
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submission at this point is on -- is to outline to 
you the funding and cost of the operation of the Envir- 
onment Protection Board., and unless Mr. Templeton has | 
any further comments at this point, I'll proceed on 
directly with'that? 

The concept that we believe 
is unique to the Board is that while its primary 
objective is achieving environmental protection, it 


is funded by a gas pipeline consortium and yet maintains 





autonomy in working towards the achievement of its 
objective. It may be assumed that no government or 
industry lightly surrenders control over that which it | 


funds. It is an easy assumption by many that no Board 


is autonomous if industry pays the bills. Yets this 


unique arrangement has existed since September, 1970, 


and it has involved basically three different sponsors 





since its beginnings at that time, and the last of 
the three is the present applicant, Canadian Arctic 
Gas Study Limited. 

Since its inception this 


Board has submitted annual budgets to its sponsor and 





long-range budgets to carry on its work throughout the 
construction and post-construction phases of the 
project. Each request for funding was accompanied 

by a general outline of the work the Board intended to 
carry out in the coming year. Following meetings with 
the sponsors and in latter years with environmental 
committees of the sponsor, a level of funding was 


approved. Since the Board began operating, it has 
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adhered to the principle that to make its operation 
effective it must be in a position to decide what 
research is required in order to prepare its impact 


assessment. While some of this research would include 





a review of the work of others, the Board has always 
decided how best to allocate its limited financial 
resouyces. Accordingly, when the Board receives a 
level of funding following representation to the 
sponsoring group, the Board then allocated these 
funds to various field and office studies. The Board 


also allocates funds to the preparation, publication, 





and distribution of its reports, brochures, and news- 
letters so that its findings would become public. 

ir “OU report, "A re-evaluation 
of the role of the Environment Protection Board"which 


we submitted to Gas Arctic Systems in March, 1972, 


when they assum@l sponsorship of the Board from Alberta 


Oi thai: ; ay 
Gas Trunk bine Co. Ltd., we*pointed™’/-the Board sirould | 


| 
be kept informed of research activities and programs | 
so that we could comment on or review them if required, 


We would then proceed to terminate within a reasonable | 


time all commitments which related to our activities. | 
At the same time, had the Board considered that the 
Pimits imposed by the sponsor, on either the budgets 


or programs, were such as to jeopardize the work of 


| 





the Board or its ability to produce a proper impact 
assessment, we could terminate the arrangements within) 
a reasonable time. This general arrangement has been | 

| 


carried forward in our relationship with Canadian 
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u i Civer 
2 * Arctic Gas Study Limited. 
3 | The administrative vehicle 
4 | for carrying out the Board's requirements was Inter- 
5 disciplinary Systems Ltd. of Winnipeg, a subsidiary of | 
6 | Templeton Engineering Company. Its role included | 
7 providing the secretariat for the Board, administering | 
B research requirements either through in-house or | 
9 | contracted staff, the preparation of all publication 
10 materials, and all other administrative requirements. 
1 ination ues t,.6 smonths jto 
12 | December 1971, the Board received funding of $400,000. 
3 in 1972 and 19737 this Ph noha te nc ts $880,000, in each 
14| year and in 1974 with the preparation, publication oral 
=>} | distribution of our impact assessment, we received | 
16 | Eundancuot $5,700,000... ‘This Pee ata has been 
17 | .. reduced to $145,000. Our total funding has thus been 
13) bo.4am71110n. 
159 MR. Commissioner, that 
29 completes my presentdtion at this time. 
21] WITNESS TEMPLETON: Mr. 
eZ Commissioner, we are now at a new section of our 
Ee presentation, and these are, What are the Environ- | 
24 mental Impacts in which all the Board members will 
25 | participate; but first by way of introduction, 
26 | the predictions, accuracy and limitations were men- | 
27 tioned before, but I don't think it can be said | 
285 too often, but everyone who has prepared an environ- 
29 | rental impact assessment has difficulty in expressing 
30 | the impact. How do you express it? In what terms co | 
| 
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| 
you express it? It would be nice if there were a comman) 
unit of measurement such as a dollar so that you could 

| 


express positive or negative values and arrive at a 


definite numerical conclusion. Some people feel that the 


| 


benefit-cost system of analysis could and should be Ween 
but this system uses dollars as a unit of measurement. 
We do not agree that things such as wilderness, rare, 
and endangered species, archeological resources and hie 
such like can have a dollar value placed on them. The 
value of the 1975 dollar is as fleeting as the $5 treaty 
money of the 1800's. 





THE OCOMMISSILONER: ( sehought) 2t 
was the 1900’s. This was discussed in Hay River. | 


A It’s therefore necessary 


to express impact in subjective terms, and about the best 


you can do is say the impact will sbe severe, moderate, | 
Or minor. This we have done in the matrix which you have 
| 


already seen. 
| 
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In writing a report on 
environmental impact, one should really use an eco- | 
system agwoach,and by that we mean you discuss the | 
environment of a region, and we will say the coastal 
plain, as a complete system comprising of fresh water 
aquatic system, salt water aquatic system, 
marine*and land plant system, birds, mammals, 
terrain, etc., and the interaction of each system with 
the others and how the project would alter it, but 
when you start to enumerate those as was shown in 
the matrix earlier, it is easy to see that this would 
soon get beyond the scope of a mind as small as 


mine which can't even understand legal terms let alone | 





aleecosys' tem: 

From our report «we,.presented 
the impact in not an ecosystem, but under twelve 
headings and we tried to consider the components 
together and their impacts on each other and to 


the limit of our ability secondary and tertiary 


effects, but we did that in the matrices but 
for clarity of presentation, we presented the 
report as answers to twelve questions and these 
questions were regarding: 

Impact on the limited supply of land in its 
natural state; 

The Impact on northern peoples; 

The impact on birds; 

The impact on mammals; 


The impact on fishes; 





The impact on vegetation; 
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The impact on archaeological resources; 

The impact on air; 

The impact on water; 

The impact on terrain; 
And then the last two headings that we treated were 
the total impact of all of these other impacts and 
the cumulative impact of this and other 
projects that will follow it. These last two are 


at the end of the list not because they are the 


least important, but because they sum up the others. 


For the sake of our pre- 
sentation today, we have combined some of the 
categories that are related, such as fish and 
water, for example, but before we go into these I 
would like to discuss some of the restrictions we 
imposed upon ourselves in our assessment, and some 
of the limitations that apply to our predictions. 
First, our self-imposed restrictions. 

We have restricted our 
assessment to the possible effetts on the northern 
natural environment of the trunkline proper and not 
to the possible effects of peripheral facilities 
or activities such as petroleum exploration and gas 
gathering systems and treatment systems. We did, 
however, include the peripheral activities of the 
pipeline companies such as borrow pits and access 


roads and wharves and things like that. 


We also, we have not assessed 


the social or economic justification of the pipeline 


for Canada nor the effects of the pipeline investment in 
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Canada. 

We have assessed effects 
on native people only insofar as they are users of 
the biological resources. Since a change in these 
resources would affect the ability of the people 
to use them and relate to them in their natural 
CuLcure Or Ino tielT «Culture, Lb am SOYrYy, ——> not 
natural culture. We have not examined the socid 
and economic ramifications of the construction and 
operations of the proposed pipeline. Such aspects 
as the effects of a massive influx of construction 
workers into the north or the effect on the cost 
of living construction would have on the 
demand for goods and services were not within 
our scope. 

We have addressed 
several environmentally related aspects (Archaeology, 
aesthetics, and recreation) in our impact assessment 
because they felt they were a logical part of our 
work. These investigations however, did not involve 
any actual field research. Instead, they were general 
office apprasals. They were not prepared by 
specialists in these subject areas. 

’ I should emphasize that we 
are not commenting on the proposed route revision 
east of Fort Simpson nor the cross delta alternate 
route which has come up at a number of thse hearings. 
We are opposed to drawing conclusions about tlese 
alternatives at this time. This opposition is in 


keeping with the principle that no route revision 
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be considered without adequate information on the 





project description, without adequate information on 
the environment, and without sufficient time being 
provided for a thorough evaluation of impact. 

We have addressed both the 
Coastal and Interior Aternatives, alternate routes, 


but these have been proposed for some time and both 





have been studied. 


There are two concerns regarding 


the comparison of the interior and coastal routes 
which are only partly resolved. These have to do 
with the probable or possible location of future gas 
discoveries west of the Mackenzie Delta and also 
the fact that our studies stopped at the Alaska 
border as required by our terms of reference, although} 
the environment does not stop there. 

Now, about the limitations of 


| 
} 
| 
j 
| 
| 


our environmental impact predictions. The predictions 





depend upon the assumptions made as to the 

type of operation, the time of the year the pipeline 
would be built, the controls, the supervision of the 
people working on the project, the reguation of the 
project by government and the accountability of the 
applicant and the Governmentto the public for limiting 


of environmental change. 


Die vaccuracy of our ‘predic= 


tions is limited for several reasons,among them 
being the inadequacy of base-line data, the shortness 
of the time over which the observations have been made, 


the complexity of the environment, and the unpredic- 
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In CHief 
H 

| tability of all personnel associated with the 

2) project. Only the most and direct effects of the 

* project can be predicted with any degree of | 
4) accuracy. | 
>| The required restrictions 

S| on various project activities as they 

a affect each component of the environment are spelled 

| Out anasome-detailein each chapter, of) Volume..V of our 
a report for those who wish to read it. For example, 
od we have assumed that the applicant would be required 
al to observe fairly rigid seasonal, restrictions 

al on the use of winter roads. We therefore concluded 

ne that the impact form the use of winter roads would be 
an minimal. However, if the applicant were not required 
a to observe restrictions, or simply did not do so, the | 
ial resulting impact. would, be severe. 

t Now, perhaps we can go on 
aD to discuss the groups of impacts, the use of the | 
an matrices, the examples of local impacts, the criteria 
saad we used to predict impact, and our conclusion as to ae 
cal impacts on those components of the environment that we 
cod Singled out. 

~| Dr. Adam will now discuss the | 
oe] impact on terrain. 
| 

og | THE COMMISSIONER: Before 

a8 you. begin, Dr. Adam,. can. I.just ask a. question, Mr. 

a Templeton, before you leave the matter that you have | 
ioe | been discussing. You said that you considered | 
os cumulative impact, that is the last heading under 

zeal which you examined the question of environmental impact. 
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tt VOU Tare=note An a position to tell me now, don't 
feel obliged to, but it has come out here at 
these hearings that there is a real likelihood that 
the line, the trunk pipeline will be looped and 

that the looping will begin within four years of 

the pipe being laid from the Mackenzie Delta south, 


and the looping, we are told, will involve essentially) 
the construction of a second gas pipeline, that will 
take three years and then the installation of additional 


compression will take two more years, so that 





if you take merely the laying of pipe itself, this 
is a project that may well take ten or twelve 
years. | 
The pipeline guidelines 
WoicheMr, Crak beterred to and which mrt of the 
EermseOr tercrence Of this inquiry, proceed ‘on the 
assumption that 2f a gas pipeline is built, an oil 
pipeline will likely follow and along the same route, 
sO that you have then ant obligation resting on 
this Inquiry to consider not only the initial trunk 
pipeline totransport gas, but as well the building 
of a second gas pipeline which Mr. Horte, the president 
of Arctic Gas, very fairly and straightforwardly 
conceded was a real likelihood, and then you have 
what the Government of Canada, in laying down the 
pipeline guidelines regarded as the real likelihood 


of an oil pipeline béing built, all along the same 





Toute, Lat teaily reciting this at great length 


for the benefit of your colleagues and maybe that is 


unnecessary too, but I know you were here when it 


was discussed. 
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A No, I think I am glad 
you did, 
| 


Q Well, under the heading 
"Accumulative Impact" you and your colleagues, if you | 
haven't done so already, if you feel you can, take a 
look at cumulative impact in the light of what I have 
said. | 
That's merely an invitation 


and if you feel inclined to accept it, go ahead and do 





| 


so whenever it is appropriate during your presentation. 
A I certainly was 
concerned about that, when I heard Mr. Horte explain 
that because I didn't realize that the looping was | 
going to come up anything like as soon as was related in 
the hearings last week, or the week before. | 
Bethink though } Sthis 
cumulative impact is a very difficult one because it 
applies not only to thosethings you mentioned, but a 
lot of other activities like increased recreational use, 
and stores and all sorts of activities that ede 
follow. 


And the problem you 





have in any of these things is to say, what really am 
i ooking at? Am Ii looking at this*project; or am, 
looking five years down the road, or a hundred years? 
And this is a very difficult thing to address yourself 
to. And also are you -- times and needs and knowledge 
changes and so do the resourses, and I think you have td 


look at these additional things that follow, and I am 
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silrecthat tie (Board chasn st discussed these fs buteit is 


an interesting thing as to what do you consider the 





} 
| 
| 


looping of this pipeline part of the project or the next 


project. Well, we draw the line on say the two, the 


Simpson relocation and the Cross-Delta route, and say 
that's a different project at: this ‘time. 

We don't want to discuss it 
until we have had a chance to assess it. I think that 
this is where you always have trouble in trying to 
define you project when you know that some things are 


joingittomwro lbowsia 1 @oundwa (oreati dealiof difficulty 





with the Land-Use Regulations, and we spent quite a 
little time in responding to them, which I think is | 
contained in one of the Response to the Guidelines cae 
Mr. Craik put in evidence in in one of our newsletters. | 

Because we weren't ready to. 
accept the idea that the oil pipeline, a highway, the 
powerlines, and possibly a hydro development in the 
Bear River, inevitably followed. Some of these you 
have to say, "well, I can do the best-- I'm only going 
tormadoethe best J can on, this project, ‘tandshopes thatthe | 
next group are going to somewhere along the line define 
how far they are going to go. 

Ditist not an easyothing;? but 
we will try to develop this, in particular we are going | 


| 


to discusee the need for a land-use plan in the Western 
| 


Arctic. Dr. Ian McTaggart-Cowan will talk about the 


| 


cunudative effech but at aysn!ti going! ase far), I) don't 


believe as you've suggested, but we will take that back 
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| ion: Cnet 
i 
| 
2 | and see if we can't address that in a little more 
3 definitive fashion than I can do today. | 
4) QO Well, let me put it 
5 | this way. The project, as outlined to us in great detaill 
| 
g | is a three year pipe laying project, with pipe laying | 
ig scheduled to begin in 1978, the winter of 1978. | 
B | The, looping of that 
9 | pipeline, in light of the evidence we have heard, is 
10 | obviously an integral part of the whole project to tiated 
LL gas from Prudhoe Bay and Mackenzie Delta, to markets 
| in southern Canada and the United States. 
13 | I am not asking you 
14 | to agree with me or disagree with me, I am simply telling 
ni VOURWhat == how Lf book at ats That willlemean® that when 
16 | looping occurs you will have as much pipe brought in | 
7 ase youtmesdedmtoniay, thei originadiepipe, GYou won*trof | 
| 
18) Course, Nave totestabila shevoure infra-structure because | 
is! it will presumably still be there. So the impact in 
20 | some ways will be less, but in some eee es just as 
21] great as it was when you laid the first pipe. 
i 
52 | Now, those two things, | 
23 the first pipe and the second pipe seem to me to be 
1 \ 
24 | part of one project. But under the pipeline Guidelines, 
25 | I am bound to consider the impact of an oil pipeline 
26 | because the government of Canada in the Expanded Guidelines 
27 | has said that the choice of a route for a gas pipeline 
268 | will likely, will inevitably have a great influence on | 
29 | the choice of a route for an oil pipeline. So that the 
30} Inguiryahdaseto go Bnatosthat. 
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In Chief 
2 Now, I am not asking | 
5 you and your colleagues at this stage to think about a | 
4 || railway or a hydro-eiectric power development on Great 
5| Bear Lake, and you have already excluded the enhanced : 
6 oi Wand tgas®exploration activity that might “occur if | 
: the pipeline were built. You've excluded the gas 
3 | gathering facilities” that would) be built and the gas 
7 plants 7Pi Can “understand ‘that “you "want’to draw ‘the line 
10 | somewhere, but since that second gas pipeiine would be 
‘1 | built alongside the first one, and since the assumption | 
Ee | in the Pipeline Guidelines is that an oil pipeline Rone 
23 follow the same route, you and your colleagues might 
4 want to consider those matters : 
a ee Le -youCare fin no | 
16 / position to give any opinion at all during this current 
ae ay visit to Yellowknife, you might want to give it some ! 
te | tioughe ati®a Tater “date, andwe might have the benefit | 
19 j of your views then. You and your colleagues are men | 
20 | of great distinction in your fields, and I need all nest 
| 
21] Helprl igarcgetpvlet me purl that way.) -“So“youw might | 
22 | reflect on that if you wouldn't mind. 
23 | A We will try to do: that, 
24 Perhaps we can have a preliminary discussion of it, on | 
25 Wednesday, and then perhaps go back and do some more 
26 } on it’ and come back at a later date. 


tJ 
~ 


THE COMMISSIONER: Well, I ‘| 
3 am sorry Dr. Adam, forgive me for interrupting. 
29 | WITNESS ADAM: The topic 


30 Twill lvaddress is“terrain. 
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> | We consider the impact | 
offRthis.project.onn~terrain.to.be_ potentially one’ of the 


most significant of all the impacts we have considered. 











4 | 
5 | fhesword “terrain” as | 
ai I will be using it refers to the physical features of ! 
ss a tract of land with particular emphasis on surface ay 
3 | Slope stability. However, in general it includes all | 
9 | jandscape surface features and therefore, it is not | 
10; easy to keep it separate from concerns relating to 

11 vegetation, water, land in its natural state and even 

12 | aesthetics. 

13 We chose surface stability | 
14 } and slope stability as indicators for predicting the | 
i impact on terrain from this project. We then sought 

16 definitions of measurable impact for these indicators. | 
17 | For surface stability, we | 
i3 || decided that a moderate impact would occur when more | 

19) than 5 percent of the length of any road or pipeline 

20 right-of-way undergoes noticeable settlement. Anda 

wi} major impact would occur when more than 5 percent of eh¢ 

pF | length of any road of right-of-way settled to form | 

| 

>3 | depressions, over’ 2 feet deep: 

=a | For slope stability, meson are 

25 impact occurs when slopes or slides increase by 0.1 to 

26! 0.2 per mile of pipeline; that is, one or two every 10 

27) miles. At present, there is normally one instability in 

ae: 10 miles. A major impact is when instabilities increase 

25) more than 0.2 instabilities per mile; that is, more 

3D than two additional instabilities in 10 miles. Frost 
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heave, drainage disruption and winter roads are the 
other impacts we consider as relating directly to terrain. 


The potential interraction 





of pre-construction, construction, and operation activities 
of the proposed project with terrain results at points 
of contact at the ground surface. Construction equipment 


engineering works, and concentrated activities are the 


main sources of inter-action with terrain, 
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This slide shows the full 
potential inter-action matrix with arrows pointing to 
the inter-action between terrain and clearing, grading 
and burning activities on the project. 

Tis shortened version of the 
Matrix shows this inter-action more clearly indicating 
care must be taken when clearing, burning and grading 
are carried out. Construction equipment during clear- 
ing has a moderate potential for inter-action with the 
ground surface, providing Clearing». 1si carried: outwin 
the winter and sufficient snow cover exists. On the 
other hand, conventional grading of the ground sur- 
face on the right-of-way has an unavoidable severe 
potential impact on terrain Since severe surface 
disturbance will result from conventional grading, 
particularly in ice-rich areas. Burning slash on the 
Surface has a severe potential impact through surface 
disturbance, although by removing the contact point 
by the use of burning sleighs, the potential for 
impact is much reduced. 

The physical-presence of 
buildings and other engineering works has a moderate 
affect on terrain, provided good engineering practice 
is followed. 

This slide shows the full 
potential inter-action matrix with the arrows pointing 
to the inter-action between terrain and the presence 
of various project facilities. This shortened version 


shows this inter-action more clearly. In addition, 
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1 
2 | where borrow pits are to be located, impact on terrain 
3 will be severe. Pipeline installation also has 
4 severe potential impact on terrain due to ditching, | 
2 Spoil piles and mound and ditch mounds. Ditching and | 
6 | spoil cannot be avoided with conventional buried 
71 pipeline techniques, and the ditch mound effects can | 
. only be alleviated by providing cross-drainage works, | 
9 | OGeby ihauling excess spoil... The Latter solution is | 
10 | impractical,and cross-drainage works might be also. 
11 River crossings pose a moderate 
12| inter-action due to clearing of the heavily wooded 
13 | areas common along the rivers and streams. But more | 
14 | importantly, any cut grading on steep banks poses a | 
| severe inter-action for both terrain, surface stability, 
16 and slope stability. Crossing streams or rivers with | 
17 | vehicles produces a severe inter-action with surface | 
18 | Stability, and a moderate inter-action with slope 
£9 stability since slides might be induced through the 
20 | surface disturbance. 
21 Road transport along the 
22 right-of-way has a severe potential inter-action with 
23 the surface;where winter roads aresed properly, this 
a | potential can be reduced to a moderate inter-action. 
25 || Slope stability might also be moderately affected by 
26 right-of-way traffic. 
27 During operation of the 
280 pipeline some of the above potential inter-actions 
29 will still exist, but probably the greatest potential 
a inter-action with terrain will occur if a pipeline 
| 
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l In Chief 
2) rupture occurs in the late spring or early summer. 
} On-schedule maintenance would probably necessitate 
4 crossing rivers and also necessitate traffic along | 
2 portions of the right-of-way, both of which would have 
6 severe effects on terrain. 
qi The probable regional impact : 
| matrix shows that the major negative impacts on | 
| terrain based on surface and slope stability can be | 
s expected in all regions except the South Mackenzie 
| Region. You'll notice that there is no arrow pointing 
12 | on the extreme right-hand column, and that is the 
13 | region south of Norman Wells. But even as far south 
| as the Willow Lake River the potential for major terrain 
13) disturbance exists. The most severe impact is antici- | 
| pated to result from cut banks at river crossings | 
17 | during construction, and from pipeline rupture and | 
18 | on-schedule maintenance during operation. From ter- | 
19 | rain considerations alone, the probable regional 
20 impact matrix shows some preference for the interior 
21 route over the coastal route. 
a2 | This results from the belief 
oa that cuts would heal faster on the interior route 
o4 | due to the generally thicker peat layer and somewhat 
25 lower ice content soils. Terrain reaction to dis- 
26 | turbance depends on the properties of the terrain, the 
ef time of year, the intensity of the activity, and the 
ee time since initial disturbance. Terrain surface dis- 
eof turbance primarily leads to permafrost degradation. 
» 30] The sensitivity of terrain , 
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In Chief 
that is a measure of the possible reaction of the 
terrain to disturbance, is governed by vegetation, 
peat thickness, ice content, slope, and soil type. 
Thertime of year of disturbance is a critical factor 
determining the level of disturbance of the peat layer} 
and also the reaction of the terrain. IN winter, | 
with frozen ground, much less compaction or mechanical 


damage results than with unfrozen ground. In summer, 


even one pass of a single vehicle may result in perma- 





frost degradation and ground subsidance. Intensity of 
traffic ranging from a single pass to multpble passes 
Of heavy vehicles can lead to reduction of the vege- 
tative cover, compression of the peat layer, and 
ultimately to damage and removal of the peat layer. 
The time since initial dis- 
turbance is an important factor in assessing the ter- | 
rain reaction to disturbance. The time dependency on 
permafrost degradation indicates that observations 
for a short period may not apply to the long-term 


effects. A typical impact resulting from terrain 


degradation is shown in this slide. South of latitude 





63 near Wrigley, little terrain degradation and some 
local slumping may be expected to result from the 
project, except at locations where the mineral soil 
is exposed on slopes. In such locations, mechanical 
erosion would be of concern, but it could be reduced 
by re-vegetation. 

THE COMMISSIONER: South of 


what? 
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In Chief 

A Lt©could be reduced by 
re-vegetation. 

WITNESS TEMPLETON: South of 
where? 

WITNESS ADAM: South of 63. 
Now, that's in the area of Norman Wells south. 

THE COMMISSIONER: Yes. 

WITNESS ADAM: Now, north of 
63, clearing operations in the boreal forests and 
Borestttundra regions will, in the long run, lead to 
Subsidance of the cleared surface by about 1 to l 1/2 
feet, with local slumping as deep of three feet. In 
the tundra, however, clearing operations alone where 

necessary are unlikely to cause noticeable terrain 
degradation. Cut-grading will lead to thermokarst 
subsidance, slumping, and gullying. Where cut-grading 
is essential, it is recommended that peat be replaced 
on the exposed mineral soil to reduce the rate of 
thaw and hence reduce slumping. At river crossings, 
itis recommended that cut banks and ice-rich soil be 
armored with a layer of insulation and/or granular 
Material to prevent slow -- excuse me, flow of the 
thawed material into rivers. 

Icings on roads are antici- 
pated to be localized because of the small sections 
of proposed permanent roads that intersect drainage 
patterns. This icing problem, where identified,can 
be solved by the use of icing control measures in 


most cases. At river crossings it is not presently 
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possible to quantitatively predict the occurrence of 
river icings. However, based on the understanding of 
the mechanism of icing formation, the operation of a 
chilled gas pipeline buried in the river bed does 
create a condition favorable for»river icing: = The 
intensified river icing activities can be anticipated | 
at river crossings north of the Ochre River. The 
severity and effects of the river icing problem at 
each river crossing is, however,not possible to 
predict: 

In wrmafrost areas, the 
chilled pipeline will essentially raise the permafrost | 
table above the pipeline. This can cause ponding and 
re-direction of drainage in areas where the pipeline 
crosses natural drainage patterns. One such area ex- 
tends from Fort Norman to Fort Good Hope. The ponding | 


of water can lead to tnermokarst development and re- 





direction of drainageqan lead to instability on slopes 
A typical impact resulting from drainage disruption 
is shown in this next slide. 

Could I have the lights now, 
please? 

In the discontinuous perma- 
forst zone, or in areas with no permafrost. the chilled 
pipeline can block and re-direct drainage of ground 
water at great depths. The blockage or re-direction 
of drainage can initiate fresh instability. Areas | 


south of the Willow Lake River is likely to be severely 


affected. The following are possible methods for 
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2 In Chief 
1 | 
2 reducing or circumventing potential impact of assed 
3} disruption. 
4 | ils In water courses where aquatic life may be 
> affected by river rising, a monitoring program could | 
2 be set up for wide rivers for low banks to ensure 
a that if the river freezes to the bottom, immediate 
e Measures Can be taken to Minimize the effects. For | 
7 | small rivers with steep banks, a possible solution 
M could be to design for overhead crossings instead of | 
a burial in the river bed. 
om 2. In the area south of the Willow Lake River the 
13) Operaticn of the pipeline at a temperature slightly 
is above freezing will more or less eliminate the problem | 
sal of drainage disruption. In this area the operation at | 
16 | above freezing temperature could cause degradation of | 
7 - permafrost, but because of the generally low ice Seeds 
18. soils in that area, noticeable settlement would be 
19 | localized. Frost heave and heaving pressure are 
29 problems of concern to the Board. The operation of 
21 a chilled gas pipeline in the discontinuous permafrost 
22 | zone will result in differential heave that could | 
ae lead to damage or rupture of the pipe. Pipeline 
a damage or rupture could entail substantial loss in 
at revenues and severe damage to the environment. There- 
26 | fore, in areas where there is a strong or even moder- | 
itis ate potential for aheave problem, solutions that may | 
28 initially marginally more costly in order to provide 
29 


a safeguard to the environment could eventually turn | 


———— out to be also more economical. Such areas have been 
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identified and possible solutions have also been 


suggested. 
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1| Areas with potential | 
oI for detrimental frost heave are located mostly | 
3 south of the Willowlake River. Some small areas 
4 | between Great Bear River and Willowlake River are 
5 also anticipated to result in severe frost heave 
6 | problems. 
7 In areas south of Willowlake 
g | River, a possible solution to the heave problem would he 
7 to operate the pipeline at a temperature slightly above 
10 | freezing. Such operation would lead to permafrost 
11| degradation; but agadn because of the generally 
12 | low ice content soils in the area, little terrain 
13) reaction would result. 
ia} Slope stability is another 
15 | source of impact of great concern. With the data | 
16 | presently available to us on slope geometry, soil | 
17 | strength parameters, and failure modes, it is not possible 
18 | to estimate the safety of specific slopes likely to be 
19 | traversed by the pipeline. 
29 | Cir Genii ys, therelis no way to 
a | predret either, the localions.or the 
ee | ee of potential mudflows; it is kown,however , 
23 | that their occurance is related to high excess ice song 
24 | tent, in permafrost. 
25 | Areas where instability is 
26 | most likely to occur have been identified from | 
27) rough estimates of soil parameters in areas | 
28 | where various forms of instahility already exist. 
29 | Winter roads are an important 


| 
part of the applicant's winter construction plan. | 
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Before winter roads can be constructed in the 

fall, a certain amount of cold weather and snow 

fall must occur. Sufficient frost is necessary to 
penetrate the ground to provide a solid base. 
Sufficient snow is necessary to fillthe depressions 
and provide a level surface. Im addition compacted 
snow or ice must) act as: a protective cover to, the 
vegetation and ground surface. Before snow 

roads are trafficable though, they must be compacted 


to a suitable density and hardness. 


Research we have done indicates 


that winter roads can be constructed to be trafficable 


and to withstand simulated pipeline traffic. Therefore 








BOVpredicMampact A liiconcentratedyon, whether or 
not: sufficient cold weather and snow occurred by 
certain dates so that winter roads and a pipeline 
spread could be completed before spring breakup. 
The criteria for setting seasonal limits on the 
use of winterroads in the western arctic and sub-arctig 
bhegi1on Gave not been detined in» the past. ‘The 
season of winter road use refers to the period when 
a winter road remains functionable for the purposes 
for Which 1c. was DULIt. The first date of "possible 
Use it, cae tall and the last date of possible ‘use 

in the spring establish the seasonal limits of use. 
The criteria. for establishing these dates have been 
determined and past weather records analysed to 
establish seasonal limits of winter road use during 
past years. Statistical analysis of these dates was 


then possible. 
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| Such a study gives the probabir 
“| liey OL Wanecer rOads being traffticable in a particular 
| area for "N" or more days per season. Weather 
‘| data further show that some construction days may be 
a lost due to unseasonable thaws. 
_ These same past weather records| 
y Show ehatecne First possible date or use, of winter 
| roads varies considerably from year to year at 
7 given points. For instance, at Hay River, | 
| where we have 67 years of data, the criteria was met 
“- on“November/ the T0th, in’ 1919, but 
| not until December the llth, 1952. That indicates 
=| about a month of difference. At Tuk, where we have 
al thirteen years of data, the extreme dates of fist 
md possible use of winter roads are October 27, 1970, and | 
16) November the 13th, 1962. There appears to be less 
17) deviation in extremes moving north down the Mackenzie | 
13 valley, but the more northerly areas would be expected | 
19 | to show greater extremes if a longer period of 
I 
20 | record were available. 
21 | In our assessment -- in our 
22 | impact assessment, we showed that the probability 
23 of spread completion using winter roads decreased as 
24 | one moves south from Fort Good Hope to Hay River. 
= Although we realize the Applicant did not intend to 
26 | use winter construction south of 65, it now appears 
27) that winter construction may be used as far south | 
28 as 63. We basically agree with this procedure, but | 
| 


the further south winter roads are to be used to 


os protect the terrain, the greater is the danger they 
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| 
4 will deteriorate before the spread is completed. 
| 


: : 
Serious terrain damage could result from on or 
i 























34 off right-of-way, winter, noads. 
4| Det. weal liusErate this con= 
| cern based on a statement on page 4398 and 99, Dau, | 
6 | Cross-examined by Mr. Veale. 
uy While speaking on the subject | 
7 of winter construction season, Mr. Dau stated, and I 
9} Mone: -f As.you-move farther south into,.the 
aie 60th parallel and northern Alberta, it is 
11 compressed, and we have about mid-December to March aoe 
| in one particular case." Unquote. 
13) Now, in some years the date | 
14 | the winter roads should be abandoned is before | 
a March 20th based on the more northerly Hay | 
16 | River data. For instance in 22 out of 67 years the 
a. criteria for abandoning winter roads were met prior to! 
i | 
| Mareh 20th, | 
aa THE COMMISSIONER: At 
aa Hay River? 
al A At Hay River, but the 
ee area being spoken of was even south of HAy River. 
ne I THE COMMISSIONER: Yes, | 
=i I understand. 
al A Spring construction 
“eT cut-off dates, based on winter road availability are 
27) ‘needed all along the route particularly from Hay River 
28) to Inuvik. But regardless of the stated cut-off date, 


someone must have the authority to curtail constructipn 
| 


| 
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; im Chieti 
7 breakup significantly reduced the effectiveness of 
2) winter roads in protecting the terrain. This 
3] same authority must be able to debky the start of 
4 construction of winter roads until conditions 
>| are ‘favourable: in tthe ofall.) This “latter :point | 
6 is particularly important on the Yukon coast where the | 
4 lack of snow could be a problem. 
"| To summarize, an overview of the 
a impact of the project on the terrain’will now «be “given: 
at The impact on all properties o 
LL | surfaces which characterize landscapes will be severe o 
L2 | the rights-of-way of the pipeline and access roads and 
13) at all construction sites for relaed facilities. 
14 | The magnitude of impact will vary from the | 
15 | total and unavoidable terrain damage along the | 
16 | ditchline to the minor and potentially avoidable | 
17 i Scarring Ol surfaces due tordistuptions or .the vegetation. 
18 | The major impact will be the | 
19 | alteration of geomorphic features through accelerated 
20 | processes, of which erosion and deposition are of 
21] greatest short-term significance and potentially 
i 
22 | of long-term importance if mitigative measures are not 
231 rigorously and immediately employed.,. The intense 
24 | CULEinge act Lon, OF flowing water will produce both 
25 | increased sheetwash and gullying whenever 
6 | drainage alterations are induced and any destruction | 
27) of the natural thermal insulation will initiate | 
| 
28 | one or more of a host of geomorphic changes character- 
25 | istic of permafrost terrain. These include slumping, 
30 | avalanching, and solifluction during the warm season 
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when disturbed slopes become subject to material | 


movement over the permafrost table. Such slope 





failures will be most evident along the right- 
of-way and maybe unusually severeat major river | 
crossings. In areas of high ice-rich permafrost, 
all surface changes resulting in elevated ground tem- 
peratures will induce ice-melt and ground- subsidence, 
including creation of thermokarst topography. 

The importance of erosion deve 
lopes from the interrelationships of ground surface 
to vegetation, microclimates, soils and other 


landscape features. The dynamic processes involved 





assure change in all components when any one is 
| 


disrupted. Erosion processes, unless completely controlled 
can be expected to initiate and maintain long-term 
sequences of terrain changes. 


Frost heave, which may be 





increased in some susceptible areas, by the thermal 
impatt of the refrigerated pipeline may cause | 
pipeline failure which could have major impact through 
fires and the measures taken to effect major repairs, 
especially overland travel of heavy equipment in the 
warm season. Impeded drainage resulting from 


formation of a frost plug around the refrigerated 





pipe may cause ponding upslope of the right- 
of-way and deprive downstream wetlands of water supply 
and induce habitat changes for wildlife. 

Aesthetically the terrain will 
be degraded for an indeterminate time beyond the 


life of the Project and for all practical | 
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In CHief 
1! ~? | 
| purposes forever. Palliative measures can 
i ease, the? visual impact but notvhide 1t® ~In-forested | 
‘| areas the clearing of trees will increase the local 
+ impact but the proper alignment, which screens | 
. | 
g the right-of-way from ground level view, is a | 
ey mitigative opportunity as is the planting of trees as | 
im visual barriers. There ishho means of mitigating 
a the aerial view of the right-of-way 
>| Scar. in “forested areas, nor the aerial or ground 
“a8 view of the tundra. These are irretrievable aesthetic 
LLY losses for times to be reckoned in centunes. 
12 | ine impact. Of OLt~road,y OL i= 
4 pAgGue=ot-way,) all-terrain venvcles is avoidable and 
pe | would be severe if it occurred. This is 
naa especially true on the tundra where visual scars are | 
aa long-enduring and either compaction of vegetation and peat 
an or scarring of these, can lead to serious thermal | 
a erosion. Unscheduled maintenance and 
| emergencies, such as pipeline ruptures requiring summe 
am use of heavy construction equipment, can cause 
| damages that exceed many times over the 
i 
om terrain impacts of the initial construction. 
23] Winter roads, properly 
4 constructed, will provide the necessary protection 
a. to prevent terrain degradation resulting fromon- 
aa 
| struction equipment and at the same time to | 
ol provide a level surface for trenching and other pipe- | 
rs line assembly work. While recent research has 
“| eased the Board's concern related to the 
—- fundamental capabilities of winter roads under the 
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In Chief 
frequency and loads associated with pipeline construc- 
tion, the applicant's scheduling of the winter con- 
struction period is still not completely to our 


satisfaction. Serious terrain degradation can be 


anticipated from winter roads unless strict controls 





ui 


| are enforced on their construction ain the fall and 


on their use in the spring. 
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1] | 
| | 
2 | Fhank you: | 
3 THE COMMISSIONER: Thank you 
4 | Dr. Adam. | 
| 
5 WITNESS TEMPLETON: Mrs | 
6 | Commissioner, Larry Bliss would like to talk about the | 
7 Environmental Impact on Vegetation and Air, and I think, 
g | it will take about 30 minutes. Do you wish to go that | 
9 | ong, L would just as Soon noteinterrupt Yhim inthe | 
10 | middle. | 
ee | THE “COMMPDSS TONER? “eYes* 
£2 | Mr. Goudge, what do you say? Normally, someone would 
8 | have pointed out by this time that there was a hockey | 
14 game on tonight, but mercifully it has ended. How does” 
z3 | this shape up? We don't want to rush Mr. Templeton and | 
| | 
ee | his colleagues. I thought we would sit tomorrow morning 
and tomorrow afternoon, and again Wednesday, morning | 
al | and afternoon. | 
io! MR. GOUDGE:' = “Well sir, as 
aaa I understand it from Mr. Templeton, if Mr. Bliss completed 
| his presentation today, they would be prepared to begin = 
22 | tomorrow at the usual time, and take the morning and a 
a3 | a lunch break around midday if that suits you,sir, and 
24 then come back for an hour or two in the afternoon, and | 
a5 | perhaps repeat the procedure on Wednesday. 
26 | IT understood that Mr. 
27 | Templeton's »cheduled presentation had taken account of 
28 | the schedule that would be much like that. 
23 | THE COMMISSIONER: Well, we | 


30. are in your hands. I would certainly be happy to hear 
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In Chief 
2| Mr. Bliss or whenever suits you. | 
3 | WITNESS TEMPLETON: Well, I | 
4] think we would like to please. | 
5 | THE COMMISSIONER: Fine. | 
6 || WITNESS BLISS: Mr. Commissioner, 
a ladies and gentlemen, I am glad I am not competing with | 
| 
g | a hockey game. 
9 | The role of vegetation is 
10) of fundamental importance in all natural systems. And 
11} as this first slide will show, try to summarize a wee 
le bit of these data. 
L3 Vegetation serves as 
14 the basis for all natural’systems because plants’ convert 
S| energy ’:1OMm tne ysun- tovaytorm=thateis Usabie-+by plants | 
16 aa well as animals, including man. | 
lea VEgetation also provides 
i | 
180 important habitat and food for many animals. | 
19 | And thirdly, vegetatio 
25 sérves aS’ a major utilizer of "sink" for CO, and as the| 
22 major source then and release of oxygen. In turn | 
22 | plants and animals collectively release carbon dioxide | 
23) and utidi ve oxygen in-respiration."MAs*a'tresult of this | 
in then, vegetation and plants in general serve a very | 
25 | fundamental role in many of these cycles. 
26 | Fourthly, vegetation, in 
i 
27 the North especially in these areas we are concerned | 
28 | about, serves a very fundamental role in water erosion | 


| 
control and in turn in the North provides a very | 


important thermal barrier to degradation of the perma- 
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frost in those areas of ice-rich permafrost. We will 


have more to say about this in a few minutes. 


Thus, plants and their use 





ot misuse, are a basic key to maintaining the 


environmental quality in northern lands. 

During the first week 
of the hearings there was a presentation on the kinds 
of plant communities that occur in the north, where | 
they are found, and why they occur where they do. At | 
this time a general discussion was presented on the 
basic differences between Arctic or treeless areas and 


the northern forest Cf Taiga area. The objective today | 





then is to present information on the potential impacts | 

of northern pipeline construction and operation on 

these major northern vegetation types as well as on 

air quality. ! 
| 

For the purpose of our 
impact assessment, we prepared several definitions of 
impact for air and vegetation. The definitions for 
Vegetation ‘are ays follows: 

The lateral regional 
boundaries for a planc community component was 
recognized as 10 miles or 16 kilometers, or on the 
Stde-or a natural bowidary such as a lake, river, OF 
mountain range if this was a shorter distance. Any 
project component likely to disturb 1 to 5 percent | 
of a plant community type in a given region is a 


moderate impact. If on the other hand more than 5 





percent of a given plant community type were to be 
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\ In Chief 
| | 
| | 
2| disturbed, this would be a major impact. | 
3 The area covered by | 
4 |i project facilities and right-of-way defines the lateral | 
5 boundary for peat and moss integrity. A moderate impact 
ef will occur when a projectComponent distrubs or compressés 
7 | tnes'peat!tand) mossimat buts Leaves) at) an. place such that | 
| regeneration of existing plants is possible. In other 
9 | words the underground portions of plants are still left 
Sa there and they can regrow from this base. A major 
tad impact will occur when a project component destroys | 
22 | the’ peat: and moss mat or covers it with gravel such that 
13 there is very it little then in the way of natural 
ld vegetation left, and one is forced then to reseed. 
is? The definitions for aif 
ig | quality are as follows: ! 
he A moderate | 
3 | impact on air quality is an emission resulting in a 
19 | ground-level concentration between 0.001 and 0.05 part, | 
56 | perimilbion of sulphunrdioxide =s;Aimajor impact -is).an 
21 emmission of sO, large enough to cause ground-level 
22) concentrations greater that this five hundredths of a 
a3 part per million since this level has been recognized 
74 as being detrimental to lichen cover over a period of 
25 | time. 
26 With this introduction 
541 then, I would like now to turn to some specific 
28 examples of vegetation, the role they play, and the 
29 | relation then to pipeline construction and operation. 
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In Chief | 
1| | 
| | 
A Pst. let us .consi der 
3 | the right-of-+way. | 
“| Pipeline construction 
5 | and the associated activities will use approximately | 
6 | 50 miles, square miles of vegetation and terrain north | 
1 of the 60th paraklel. This will include compressor | 
g | stations, communication towers, winter roads, wharves, | 
9 | Supply, scamps,, storage sites, borrow pits,, and: the'like. 
10 | Although this is a small percentage of the land within 
1 a vast area, the potential impact on vegetation is great 
12 | as can be seen from the Potential Impact on vegetation. 
a. This again only points to the fact that, the second 
14 | column over, Dr. Adam was talking about the very first 
LS. | component there across the top of terrain, the arrow | 
ue | now points to vegetation, and as you can see in terms | 
ic | of the mass of yellow and the mass of red on that cee 
an the potential impact to vegetation and plants in : 
1a! General was, very, considerable, 1f ,in,. fact there were no 
20 | regulations, no ;willingness or, capability of protecting 
21 | the surface cover. 
Bos The next. slide then 
23, | will show, in terms of clearing, grading, and construction 
ee the inter-actions of impacts of these operations then on 
25 | the various plant communities in the north. Again the 
26 | implication: here being that if there were no controls, 
27 | the potentiality ee Major disturbance is again very 
seat high. 
28,1 But, as we can see from 
30.1 the next slide, in all reality with controls, and now 
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in chiret 
1 
2| taking the Interior Route portion, many of the red 
3 | squareshave disappeared, there are numerous yellow ones, 
‘| the impact in fact then appears to be significantly ek 
5 | than one might predict if there were no regulations. | 
\ 
é | thie rigvyt=or=way for are 
V4 proposed pipeline will be 120 feet in width. Roughly | 
a 2/3 of this will be u4sedfor the movement of vehicles 
| as well as the heavy equipment associated with digging 
! 
ie | Mierarecn re tirerotrer=thimurot (tiatelateral drstance 
a then will contain the ditch and the L cee Waid need 
12! for revegetation, will be somewhat reduced provided 
13 the vegetation mat can be removed mechanically in | 
14} sections and placed to the side so that it can be laid hack 
is! over the fill after the pipe has been buried. 
aes The technology to do this has not been worked out with | 
OY frozen soils and this needs further experimentation | 
43] should the permit be approved. Total destruction of 
19 | plant cover over this entire width could occur, i. ae 
ay if work starts before there is adequate snow cover and 
rH refreeze in the fall sors the process. of construction 
as proceeds too late into the spring after melt. | 
| | The right-of-way | 
il through forested areas will be machine cleared with the 
25 | exception of hand clearing of trees of merchantable 
| where 
26 | size. In all areas/there should be minimum of clearing 
27 | of woody vegetation both within the forest as well as 
29 | in the shrub tundra because the vegetation itself 
29 | absorbs much of the incoming energy and if removed, ie 
al added heat input into the ground may result in see aso 
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clearing 
thaw. So minimum/is another important aspect. 

Fill over the pipe 
should be replaced in the same manner that it was remov 
Seathatvany Organic matter can then appear on top of th 
Pile over which then either revegetation can take place 
or in fact.the.sod that. is put on has a greater 
potentialstv oleplant survival. Activity off gravel 
roads north of 63-65 degrees, where, there is sporadic 
permafrost, must be done only in winter when there is 
sufficient refreeze to support heavy equipment. This 
mipwies: Ghat wnonth of this position, only winter 
construction will be done. Emergency repairs in summer 


must be with -~ vehicles that have low pressure surface 


impact. 
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I want now to cover a topic 
that Dr Adam covered in part, winter roads, because 
here again as he pointed out to you, there's a tremen- 


dous inter-action of terrain and vegetation, and since 


this is one of the activities during the course of 





construction, that has the greatest impact to the two 


main components, we felt that this should be added con 
There will be many miles of 

winter roads associated with the project. They wie 

include the working surface adjacent to the ditch, 

the parallelling Supply roads, as well as many lateral 

Supply roads for Supplies and the like. All of tthese | 

Must be constructed after re-freeze, using snow, ice, 


Or Snow-ice combination. Winter haul roads used in | 





exploratory phase of gas field activitieshave shown 
that they can result in very little surface degradation | 
even though they may be used for several winters, Bronk 
vided they're properly constructed. 

I will now show several slides 
Oaitustrate this atwee hit. tits is a winter road 


used by Gulf Oil for three years, constructed of snow 





and ice two years, and of snow the third. Yes, there Jie! 
Surface disturbance of the top of this hummocky terrain 
but lots of plants have Survived and when left alone 
Ore ai in fact fertei ii zer’ were added, re-growth occurs 
at a pretty rapid rate. 

This is a road used one 
watiter “i 199732742 Again coming back to the point | 


that Dr. Adam made, those winters in which there is 
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ii, Cher 
not early snow will present a problem then in terms 
of winter snow road construction. In this particular 
case there was a winter with little snow, they built 
this road out of ice,it was three inches COLCh «sehney 
transported 150 to 180 loads of equipment over thas, 
this is as viewed then the following summer. Essentially 
no surface disturbance at all, so it shows that this 
can be done, and has been done. 

On the other hand, in those 
Situations where if for one reason or another it is 
meceosary tO gO out in the spring of the year after 


melt has begun, the ground is beginning to thaw, merely| 





One pass of heavy equipment to bring in other equipment 
can result in this amount of rutting. So again its 


a matter of snow cover, length of the winter season 


during which operations of this kind can be done 
without conflict to terrain and vegetation. 


The experimental roads at 





both Norman Wells and Inuvik showed that when con- 
Structed of snow and ice to a depth of several feet 
they will accommodate thousands of loads of equipment. 
This is a ground view of the Inuvik test road that 


has been referred to before, where if I remember 





correctly, there were roughly 30,000 passes of 
equipment during the winter, and this is as it appeared 
then last summer, the summer after that winter use, 

and a closeup then to show that the lichen cover and 


the ground vegetation that had not been hand-cleared 





is intact. This comes back, and I want to reinforce 
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Le 

the point that in many areas/hand-clearing in those 
areas where re-vegetation is not anticipated to be 
needed can be done, it will again facilitate main- 
taining the integrity of this ground surface of 
peat-lichen cover, therefore maintaining it as a 
better thermal barrier against potential heat input 
and melt out. 


THE COMMISSIONER: Dr. Bliss? 


A mess 

Q if didn't quite follow 
that. 

A Surely. 

Q What was the significan 
of hand-clearing or not hand-clearing? 

A The significance of hand-~ 


clearing is that if hand-clearing is done, you're 


not using heavy equipment, there's not the probability 


of gouging into the surface or of pushing trees over 
or shrubs over, and therefore breaking the integrity 
of this ground surface. This assumes, then, of course 
ciate ee will be built of an adequate thickness and 
be maintained ofa high quality during the course of 
the winter. Pressure will be very great to extend 
the period of winter construction, should there be an 
early spring thaw. That would result, then, in deter- 
ioration of the road at a time when contract commit- 
ments call for additional miles to be constructed. 
Thus we fear that although 


the technology is available to handle the movement of 





| 

| 
¢e 

| 

| 

| 

| 


-_ 
i 











| ey 


ad! Os had iain rong Speves1 ot 
tite #30911 eh pisos BAR Age is seg Babess a 
to ve Bmsote aids te yiiaeegat ert  pitatet 
m gs 32 > saa ane polka taiues 


S03 


Sa 


jvant teat is lepeteq Senenye veirusd teirsori2 tedjed 
, ~tyo jfem bas 
ae 
| Seecte® .x0 :ASNOTeS INNO? EET as ies 
| .2eY A 7 
} @ 
. wofiot azibp S*abi5 t C Ldbtle 
| ~Jec2 
yieTue A al 
gbasolhiacie sae eaw JenW 0 


san 


i 


pons. 20 3h 


Sostissolo-bred ton 19 pabsseio-basd to 
neniicineats eff fi 


. 


sit'boy ,vaob 2t oninnalo-bned 24 sad> es paiiisels 


‘wiilidedity silt ton e'etgc? ,Inemyinps yvsed poieu ton. 


| evo sedge poifave 26 14 enstive eff ofat paipuop to 
{ 
| gilapetak 8d3 eoud etoteneds brs, steve. adoxde aR 


: ae SnwoxR & eit 30 


bas suswioadt sieupebs #6 to ae tre ot Ehiw ae 


a i 
‘brags of teeny yasv ed [liw one ae a Nee 


oais 
| eexties 20. ,fprs | eenipere. aLat 
¢ 


te seinen six ptitekh yaileup dpiet ape beak 


an > 


as sch soy hduons "head ache beh rodaiw Xo be boiseg ont 
i eas 
i: 93am Pr) aos «tivess bivow sent Poh: ig 
“dedv omit « 25 boot 7; ot X 


: se 
72 tame pion nee 


































ASS Wie Soh (RIE PIOR TiN Gt TO. 
BURNABY 2, B.C. 

















6130 


Templeton, Adam, Bliss, 

Wilimovsky, Craik, Gourdeau, 
McTaggart-Cowan 
In Chief 


Supplies over winter roads, in a manner which will 
result in little terrain or vegetation disturbance, 
reality says that this practice will be very difficult 


to maintain under tight schedules of construction and 





the magnitude of construction costs. 

Another concern centers 
on the problems getting to the source of water or | 
snow or gravel for the anitial construction of these 
roads, should there be an inadequate snow cover, thus 
this aspect needs to be considered too. The long- 
term and indirect effects of winter roads has yet 
to be fully evaluated. Additional research on this 
is needed prior to the start of winter construction. 
Winter roads adjacent to the pipeline, as well as the | 
ancillary roads, have the potential for the greatest | 
environmental impact of the entire project, unless the! 
construction and operation is highly regulated. 


Experience in the Mackenzie 


Delta shows, over the last five years, that winter 





roads constructed through low and wet vegetation are 
far less detrimental than roads constructed through 
upland shrub vegetation, simply because in low wet 
areas the plants re-growth from a root base easily 
each year anyway; while in the upland areas the 
brittle stems of the shrubs are broken off, in turn 
tends to be, : 
very frequently the terrain/the surface, the vehicles 
trying to gather traction as they go up-slope tend 


to disturb the surface to a greater degree, and as a 


result then re-vegetation is more difficult in those 
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areas. So the message here is where possible keep to 


the wet lowland areas. The plant cover there can 


handle the situation to a greater degree. 

Next I'd like to cover very 
briefly the operation of a cold pipeline and drainage 
disruption as a result of a cold pipeline. 

Throughout the permafrost 
section of the route, the pipeline will be operated at| 
below freezing temperature. This will maintain colder 
soils in summer than would occur naturally. To my 
knowledge, there are not sufficient data available yet 


to showwhat the impact of colder soils will have on 





establishment and maintenance of vegetation directly 
above this cold pipe. We do know, though, that from 
experimental work done at Norman Wells, that there is 
a Significant difference in the rate of plant establish 
ment and plant grown on the warm loop versus the cold. | 
In the foreground you see the warm loop, which was 
Operated at temperatures of roughly 15 degrees Centi- 
grade. A year or so after plant establishm_ent there 
is this amount of cover, versus in the background on 
the cold loop at minus 8 degrees Centigrade, relatively 
little vegetation, the same experimental plot put in, 


species handled in the same manner. So that at least 





with cold soils is detrimental toplant growth simply | 
because plants, like humans, do better when it's a 
bit warmer. 


The cold buried pipe may also 
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be effective ,in impeding lateral water drainage, which 
May result in impoundments with a potential for under- 
cutting the pipe and changing vegetation in some loca- | 


tions. Granular fill can reduce this potential, but 


there are indications in the literature that this may 





Still be somewhat of a problem. This matrix again shows 
the location of drainage in terms of this disruption, | 
and finally then, the potential or probable impact 
interns or this. 

Again, the potential in terms 
of poor handling of the Situation from an engineering 


and environmental point of view can be very disastrous, 


On the 0wdher hand if well handled it can be much less 





severe. It appears then that additional research in | 
this area is needed, as well as close communication | 
with the Alyeska Pipeline constructed in Southern Alaska 
-- that portion of it -- regarding this problem. eee 
is a considerable movement of water in the spring with 
snow melt, even on relatively flat land, and the fill 
itself will potentially block lateral drainage in 

some locations. This again was shown in one of the 
slides of Dr. Adams. 


Thus here also then there is 


no doubt it will be necessary to go back in one to 





terms of handling lateral drainage. | 
Next, emergency repairs. 
During the operation of the pipeline one can assume 


it will be necessary to repair sections of the line 
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t 
2| when the ground is not completely frozen. In some | 
= cases, equipment may be flown in by helicopter to 
A repair a location, but it may in many instances require 
>| the movement of low-pressure vehicles over the right- 
6 of-way. The exact route along the right-of-way for | 
"| the movement of vehicles should be chosen with regard 
= to the sensitivity of newly established vegetation in 
9 therfirstecouple’ of years of construction, and to 
ed specifically then respond to your comment of a half 
ad hour’ or iso’ ago, ‘in terms of looping, yes, in terms of 
sera this then, of maintaining the vegetation cover, this 
a would have an impact in coming back and laying another 
1} | 
= line. It might also then have an implication in terms | 
=| of how much one worries about re-vegetating that | 
a immediate strip adjacent to the previous pipe, or 
17 in fact determining how far away that next pipe is | 
oa going to be in terms of how one handles the re-vegetation, 
19 | or in fact, how wide the total right-of-way will be. 
= Even with the use of low 
— pressure vehicles, surface disturbances will be diffi- 
af cult to prevent within wet sedge communities, of the 
23 and forest tundra 





tundra as well as wet marshy areas within the forests. 


ad The potential for terrain degradation and the melt-out 
a>, of massive ice is greatest on side slopes, crossing 
os streams and the crest of hills and ridges, where a 

ay thaw layer may be peeled off as the vehicles move up 
28 





the hill. That"s showed in that one shot of the winter 


road of the low area versus the road going on up over 








| 
| 
See that little low hill. | 
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The basic recommendation is 
to use as light-weight vehicles as possible, to turn 
them on as broad a base as possible, or radius, and 
to be aware of vegetation terrain types that are most 
susceptible, as well as least susceptible to summer 
disturbance. 

River crossings. River and 
stream crossings present special problems because of 
the potential for massive ice melt-out as well as 
water erosion. Wider and deeper cuts will be necesary 
abng rivers that are more deeply entrenched in the 
landscape. The use of special grading techniques 
along with preceded erosion control mats will be 
necessary in these areas. Where ice content is high, 
with the potential for mud flow after spring fload, 
stabilization by plants will be a slower process. 

In such areas, re-vegetation and slope stabilization 
will be required for several years after the line is 


put into operation. 
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And ineturn, revegetation 
will not, based upon our present knowledge, stablize 
a thermal regime in these sites. In other words, 
we can't rely on a new plant cover stablizing 
the heat input enough into this soil to prevent 
further degradation of permafrost, should it be 
1ce=rich terrain. 

Revegetation az such. 

Revegetation of disturbed 
soil areas is essential not only to maintain slope 
stability and reduce erosion, but also to help 
stablize the thermal regime of soils in permafrost 
regions as well as to provide a more rapid return 
CO pient Cover Lromethe standpoint of aesthetics 
and the need for wildlife habitat. A considerable 
amount of research has been conéucted with this 
in mind not only by the applicant, but elsewhere in 
North America. As I am sure you know, there has 
aad a considerable amount of cooperation between 
the Alyeska group and the consortium here in terms 
of the gas pipeline in this area. 

Common methods of 
revegetation are, applying seed, fertilizer and in 


some cases transplanting shrubs andgrasses have 


bean used. Due to the considerable range of latitude 


with its associated changes in vegetation and 
climate, it will be necessary to use various 
combinations of species and seed mixes in the 
forest, versus the forest tundra,and the arcitc 


tundra itself; and this next little group of 
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1 Slides will illustrate this. | 
2) This very first one | 
| 
3 dramatizes the business of plant succession in the | 
| | 
- Arctic and the fact that there are few native grasses | 
a | 
7 that come in on their own very abundantly, at 
6 | least at times. This is the ‘winter road, very 


ae near the Tuk base of Imperial Oil, about six years 


I 
| after it had been used and you can see a tremendous 
a amount of plant cover on that site. We use, then, 
10 | 


| keys or clues of this kind, to sort out what 
sa species to use in our initial studies and pias POR, 


We used then not only northern native species, but 





initial plot:,simply, because those, couple of native 


13) we also got seed from several experiment stations, 
Hi 
{| 
M4] established plots then at Norman Wells, and Inuvik, 
ce at Tuktoyaktuk and Prudhoe Bay. The sponsor 
i 
07 established several sites too, for revegetation 
1? | studies. 
f 
19 | 
ei This was our initial 
I| 
| plot ate lnuviks1ne1970, With the various species 
as | with 
a beginningto grow! various fertilizer treatments to 
[ 
} ! 
a see what would happen. This then, is that very 
22 | same plot in 1974. You can no longer see the 
| 


grasses in part also seeded in, but they have 





now come in on their own in addition to that and tho- 








ae roughly taken over the site to the tune that the 
| 
27 | heads of those grasses were clipped off before 
| 
= I took that picture for the seed to be used again 


in revegetation studies; so that this again 


mel S| dramatically shows, at least within the northern 
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IN Chief 
1 forest tundra and it is also true within the forest, 
Z| that revegetation is a relatively easy phenomenon 
3 £0 Carry forth: 
4 | Now, let's move 50 miles 
: away and go to Tuk. That ovlot was established the 
6 same year as the previous one. That is three 
7. and 
| years later,/ the amount of plant cover with the 
| Same Species. It is a measure then of the change 
a in climate and the ability sfor solants :to grow when 
10 | established. 
LS Let's now move to Prudhoe 
ace | Bay and another order of magnitude reduction, 
at but added to it the fact that we now have 
14 nice, lush vegetation, unfertalized plots with 
I 
Py caribou around, and that is nice pasture even though 
16} they are just littte green strips, but you can 
F see how much less plant cover there is here. In 
18 | fairness, this is only a year after establishment, 
4 while the others were three or four years, but the 
BO fact remains that going that much further north, 
i 
21) plant establishment becomes that much more 
22 | difficult. That is the main message, and.there are 
} 
ty fewer species that can be used in this bEecess. 
| Research conducted then 
aa Shows that plant cover can be provided no most 
s Sites, although: the rate of plant growth and 
27 | 


its ability to stahilize soil erosion and thermal 


erosion are significantly reduced in going from the 





forest out into the tundra. Again, most of the 


| data to date show that revegetation is not effective 
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in preventing permafrost melt. Especially within 
the tundra. | 

On steep slopes, especially | 
at river crossings, seeded mats and shrub transplants 
will be necessary. Provided the vegetation mat can 
be stripped off and in reasonable size units, piled 

, then 

to the side and redistributed back over the spoil, | 
plant cover and its rate of growth can be increased. 
The considerable amount of research as to seed 
mixes and fertilizer levels indicates that in 
most areas a reasonable plant cover can be provided 


in one to three years. Because of the more rapid 


establishment of native species, a high priority | 





for their use in seed mixes is evident and therefore 
the need to have an adequate supply of commercial | 
seed within two to four years and I am happy ! 
to tell you that the sponsor has been working on 

this for several years. Knowing that they have 

got to have a seed supply in advance, that is why some| 
of those plants were clipped off so that the seed 
could be used in some of those initial business of 
getting on with seed production. Establishment of 
plant cover on peat land on the other hand is 

much more difficult and there ie foome daiedavie 

portion of the line that runs through that kind of 
Cella. wie pro orem mere 15, thatthe "species 

that do well on peat or sedges and those doggone | 


things: don't -- they produce lots of seed but 


they don't germinate readily and easily. Therefore, 





as long as we are dealing with relatively drier sites 
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and with grasses, we have got a reasonable degree 

of potential for success, but in wetlands, and 

their normal cover of sedges, the probability is 

less of using the same kind of approach that we have 

with the grasses in somewhat drier sites. 
Sections of the winter 


road along the pipeline right-of-way as well as 


access winter roads and other abandoned sites will 


also need to be reseeded == possibly different years, 
such -- should the catch of grasses not be adequate 
Mrene “tiroe time, I have already mentioned 


this business then, that in adding vegetation of 
plant cover back as well as fertilizer, it is 

there is 
Nutr Tent rich and animals” like te ©andthen*that — 
conflict of nice pasture land for animals and the 
potentiality then for the need for reestablishing 
vegetation in relation to animal grazing. 

NeXt, Lee Ss umove =to 

fire. Fire is an integral part of the boreal 
forest region as well as the southern tundra. While 


fire frequency may increase during construction and 


operation of the pipeline, the size of burns will 


decrease because of greater surveillance capabilities. | 


The likelihood of fire resulting from activities 
related to pipeline construction, operations and 


Maintenance can be evaluated from information on 


1) distribution and flammability of plant communities 


along the route,and this was an integral part of the 


original vegetation survey, to determine the capabilit 


of the vegetation to carry fire. We are proud that 


\ 
| 
| 
¥ 
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E we initiated that. Location and timing of 

: pipeline activities in relation to the potential 

? for scarcing tives, a second point and thirdly, 
1 climatic conditions as they affect the 

5 spread of fire at the time. 

ey Of the various vegetation 
7 land forms along the route, the coastal tundra and 
| the Mackenzie Delta area of tundra and forest 

>| tundra is least susceptible to burning and the 

Lo | Mackenzie Valley then, both the northern and 

a southern sections are most susceptible. These 

ia are vegetation types with large amounts of 

13 forest litter and have relatively limited areas 

| 

i of wetlands. Although fire rernioves most of the 
a vegetation and therefore results in increased soil 
| erosion, river siltation and the potential for 

a 

MF thermal erosion with ice melt in limited areas, 

| 

at there are insufficient data to categorically state 
a that forest fires are all bad. There is a 
z9 | growing body of evidence which shows that fire which 
a | results in a warmer soil and a deeper summer thaw, 
af permits the new generation of vegetation to tap a 
| larger pool of nutrients and therefore to increase 
an the vigour of the new forest generation. 

2 | ay Gut, enough plant 
af succession, shrub and other kinds of vegetation are 
ot highly desirable habitat for many animal species, 
a including moose and beaver. 

7 On the other hand, the 
30 | 


| mature forest is necessary for marten and squirrel, 
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so, change the habitat, you change the animal 
component as well. 

There has probably been too 
much emphasis on the negative aspect of fire in 
relation to burning lichen woodland and ecard ae 
role it plays in the winter ecology of caribou. 

The most recent information and the general 

pattern in magnitude of forest fires indicates that 
caribou are less influenced by forest fire than some 
studies have indicated. 

In summary, although fire 
frequency may increase the total area of land burned, 
it may actually decrease because of greater fire 
surveillance and more mobile forces to combat the 
fire. One mechanism that can decrease fire potential 
would be to use a greater amount of wood chipping 
and the blowing of chips into undisturbed vegetation, 
rather thah the current plan to burn all material 
on the right-of-way onfire sleds. Some of the chips 
can be used in mulching, in reyegetation and 
erosion control, in areas of revegetation one would 
then have to add nitrogen fertilizer to speed 
up plant ee, Simply because you add an amount, 

a large amount of organic matter, the microbes 
bagn chewing on this, utilizing it as a food source 
and therefore nitrogen supply for plants goes 
down. Chipping and burning need special control 
near rivers and lakes to prevent this excess 


organic matt#r from getting into water bodies. 


This whole area needs further evaluation before 
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final decisions can be made. 

Aly quabity. Frem the idata 
available it appears thatjthe natural gas at Prudhoe 
Bay in the Mackenzie Delta is sweet gas and thus 
has a low suphur dioxide content. However, there is 
no guarantee that all gas found in the north will 
be of equal low sulphur content. Studies have 
shown that SO, Ine Low COoncentratzons of a half -= 


500ths of a part per million, can damage lichens 


with long exposure. 
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| 


The potential for environmen- 


tal concern is present, although in reality there are 


no strong indications of this at the present time. | 

Along the Arctic coast there are many foggy days in 
will : ; 

summer, that/ tend to hold emissions from compressor 


stations and other activities close to the ground 





which can then have an effect on increasing the poten- 
tial for plant damage. 

Just again very briefly, sir, 
there are the flags, they indicate where our air 


quality inter-act with vegetation and finally then 





the impact here in terms of the presence of sulphur- 
dioxide in relation to the operation then of the line. 
The potential for excess 
emissions is no doubt far greater at the gas scrubbing 
plantg in the Mackenzie Delta and at Prudhoe Bay than 
at collective compressor stations, along the route. 
Emissions from their stacks should be continuously 
monitored throughout their operation. Based upon the 
evidence from elsewhere in the world, it is my opinion 
that the pipeline and its directly associated activities 


will probably have less impact on air quality than any 





additional development such as mining and smelting that 
may follow this energy corridor. Here, as environmental 
aspects of the pipeline and gatherine system, there is | 
a probable less concern with this project than the 

potential for long-term implication of associated human 


activity, Once the energy corridor is established. By | 





this I imply roads, the increase in size of towns, 
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l In Chief | 
2 | Mining, smelting, hydro electric and the like. Last 
2 but not least, wilderness and ecological reserves. | 
4] One of the most important | 
>| features of our north is the vast, relatively unbroken 
a Wilderness. Although we as ecologists would like to | 
7 | see such areas remain wilderness, as long as possib ter 
8 it would be unrealistic for us to assume that this | 
9] can or will happen in the future, as population in- 
10 | creases, and our need for raw materials increases. 
of However, it behooves us to establish natural preserves 
12! and maintain as much of the northern land in the wilde ot 
pet Ness Stace as’ we. ‘Cant 
14) As stated in my introductory | 
4 remarks, natural vegetation plays this essential | 
ey role in cycling of gases in the atmosphere, preventing 
‘ : erosion, preventing thermal input, and providing | 
oe | animal habitats! The®north isono exception.’ As can } 
19 | be seen from the map, there are eight international 
ou biological or I.B.P. preserves that have been proposed | 
= in the Yukon and Northwest Territories that are in 
gs close proximity to the proposed pipeline. The biggest 
ay unit that you see up there in the corner, the north- 
ae | west corner of the Yukon, iS a combination of several 
25 | oftthose IGB.Ps sites) plus%thé rest of the area’ fille 
ne in designated a proposed Yukon Wildlife Range,which 
at as you can see then, is contiguous with the Alaska | 
a Wildlife Range on the other side. 
| We're very much concerned 
__ 30] that areas such as this should be set aside. Inrffact, 
| 
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these preserves : : ; 
on the Yukon and Northwest Territories side, total 


8,570 square miles compared with the 130,000 square 
miles, roughly 50% of the total area that the United 
States Government is proposing to set aside in 
Alaska. Let me repeat, 8,000 roughly versus 130,000. 
In terms of Alaska, this includes National Parks 
Wildlife Refuges, national forests and wild/@B$nic 
rivers. 


These ecological reserves 





that have been proposed are of varying size in the 


Yukon and Northwest Territories. The largest ones 
are two to 5,000 square miles; while others are only | 
a few square miles. To our knowledge, there are no | 
rare Or endangered species of plant or plant communi- | 
ties that occur along the pipeline route, but should 
rare species be found , we would expect that they 
Should be transplanted into some of these preserves 
so that they could be maintained. 

In terms of our flagging of | 
these kinds of areas then, this slide shows two of the 


I.B.P. proposed sites, one the Caribou Hills just 


co the north of Inuvik, and the Campbell Lake Preserve 





to the south, and secondly then honing in on the 
Campbell Lake one, again showing the kinds of activi- 
ties of construction that would be involved and 
operation -- you can see that there is a compressor 


plant to be located almost contiguous with this, as 





well as the pipeline itself, communication tower, the 


other little symbol down there on the right symbolizes 
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a gravel pit or borrow pit, the birdssymbolize that 


i 





this is a raptor habitat area, and you cm see also that 
the highway already traverses this particular preserve. 
Te ishescential, thatosome,of | 


the preserves such as the Yukon Wildlife Range, be 


large enough -- we can have the lights -- to include 
most of the habitat for large animal species, such as 
grizzly bear, Dall sheep, bering ground caribou. 


Otherwise there is very little point in setting aside | 





preserves unless they include enough of the native 


habitat of these mammals to be able to maintain them. 

Finally in summary, conclu- | 
Sions and recommendations, when environmental and | 
technical concerns overlap in relation to the pipeline, 
there is a high probability that sound engineering | 
practices will contribute to terrain and vegetation 
Stability, such as preventing melt-out under 
and over the pipe. However, many on and off right-of- 
Way engineering practices are detrim ental to vege- 
tation. 

Recommendations that have 
been made to protect terrain will also protect the 
vegetation under some conditions. Terrain and 
vegetation damage will be kept to a much lower level, 
provided winter roads are properly constructed, utili- 
zed and abandoned prior to spring breakup; summer 
traffic through wet forest lands and wet tundra lands 


must be avoided except under extreme emergency condi- 





tions, and then only by low pressure tire vehicles. 
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Where possible, slash should be chipped and used as 
much as -- as mulch, or blown into native vegetation | 


rather than merely burned. Fire management programs 


for the north must be developed, although fires dis- 





tant from the pipeline that do not threaten the 
integrity of the line or human communities or merchant 
able timber should probably be not of special concern 
What we're saying here is that one need mt fight all 


fires. Fire is a normal part of the environment, as 





I said during my first week, and under num_erous 
circumstances they burn themselves out anyway, it's 


probably not very practical to fight them. 





Additional research is needed | 
into the effect of a cold pipeline on re-vegetation, 
and the ability to skim off sod and replace it back oni 
the pipeline berm. Some additional work on determin- | 
ing the best mixes of species to be used in eis arena 
tion and emergency procedures to be used in stabilizin 
slopes that may be subject to water and thermal erosio 
is needed. The survey or vegetation along the route 
has and will continue to serve a vital role in final 
planting of pipeline construction and land management 
along the rift-of-way. I would like to compliment 
both the sponsor as well as the Federal Government on 
the roles they have played in the vegetation survey 
research, and the knowledge that we have gleaned from | 
them, not only scientifically but which can be used 


and is being used in the management now. Thank you. 


MR. GOUDGE: Mr. Commissioner, 
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io note frhaveit §s,now slightly after 5:30. I wonder if 
this might be a convenient place to break? 

THE “COMMISSTONER= Ald "right, 
we'll adjourn till nine o'clock tomorrow morning then. 


(PROCEEDINGS ADJOURNED TO JUNE 3, 1975) 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


MR. GOUDGE: Mr. Commissioner, 
I think we're prepared to resume, Mr. Templeton 


perhaps taking the ball. 


CARSON H. TEMPLETON, 

K. ADAM, 

Le. BLISS; 

N.J. WILIMOVSKY, 

Dawe CRATE, 

IAN McTAGGART-COWAN, 

E. GOURDEAU, resumed: 

WITNESS TEMPLETON: Mr. 
Commissioner, kst night I was talking to Mr. Goudge 
and I asked him if he had any questions he would 
like to ask us, and he said, "Well, I only have one. 
What did you say?" 

THE COMMISSIONER: He was 
being facetious. 

WITNESS TEMPLETON: I would 
use that lead to sort of repeat where we are in 
our report. We talked about the Board, the concept, 
and we discussed this old autonomous bit, our major 
objectives and how we went about assessing impact, and 
how we chose our concerns and how we eventually arrive 
at the list of impacts which were land in its natural 


state, northern peoples, birds, mammals, fishes, 


vegetation, archeological resources, air, water, 


' terrain, and then the total and cumulative effects. 


We discussed the matrices and we stressed that predic- 


tions are tied intimately to controls, and then we 
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1 In Chief 
2 launched into our environmental impact assessment, and 
3 we discussed two or those impacts -- terrain and 
4 vegetation. 
5 Today we would like to discuss 
6 the,continue on the environmental impacts and these 
| 
7| are the aquatic environments, birds, mammals, land in 
8 its natural state, land and the northern peoples, Baked 
9 and cumulative, and by that time you will have heard 
10 our impact assessment complete. 
1l| Next we would like to be 
22 setting the scene for our recommendations, and to do 
cb 3 that setting the scene, we would like to discuss the 
14 | existing framework for environment protection, the | 
15, | controls that we keep repeating, and these would be | 
16 by the applicant. This is the existing framework, 
17 | the applicant, the government, and the public. 
18 So I think we could perhaps 
19 go on now to discuss the aquatic environment by Dr. 
20 Norman Wilimovsky. 
21 : WITNESS WILIMOVSKY: Mr. 
22 Commissioner, participants of the Inquiry, my name is 
23 Norman J. Wilimovsky. My purpose is to review the 
24 | environmental ramifications of the proposed project 
25 on fishes and water, so as to permit and assist in 
26 | the development of the terms and conditions with 
27 reference to such activities. 
28 | This analysis will consider 
23 the potential inter-actions of the project on the 
30 aquatic biota or life in the water which they inhabit. 
| 
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} In Chief 

2 | The Inquiry has already heard the background reviews | 
3 | on the aquatic environment by Lee Doran and Chris 

4 Hatfield. They and the Board emphasized the concepts | 
S. of the total system, however limited in the means of 

6 reporting, the studies were based on the system. They 

7 | and we have emphasized the relation or the evolution 

8 of fishes to the environment, that is, their adaptation} 
2 to the northern habitat , how 35 some odd species 

10 haye come to be able to live in the waters that they 

iL Or snve! 17). They also emphasized the total resilience, 
42 _ the ability to react to change of the biological system, 
oh) particularly the fishes. Within that range or ability 
14 | to. react the system-isn\"t fragile, it's very robust, | 
15) _and the fish can, and other aquatic invertebrates, | 
16 | respond to changes; transgressing such limits, then thé 
17 | system does become sensitive, and the usual lay term, | 
18 | fragile. | 
19 
20 
Zi 
eZ 
23 

24 

25 | 

26 | 
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28 

29 
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1 They emphasized that there 
A were differences in numbers within each watershed and 
: I believe indicated less than ten, seven to be 
: precise, fishes living on the northern slopes and it 
- is for that reason that on the basis of fish alone, 
ef} the Coastal Route is preferrable over more southerly 
1 routes where there are more species involved, both 
E | in terms of life and use. 
3 The, Board “Ss concerns are 
au over -- 
| THE COMMISSIONER: Excuse 
a me, Doctor. You say that the Coastal Route is 
a preferred to the Interior Route because there are 
| fewer species on the coast? 
ih A Totally itn terms Of 
eH -- on the basis of fishes, sir. There are 
17 | fewer species along the coast than farther south. 
18 We are talling about fresh water fishes. 
~ tHe COMMISSIONER: “Yes. 
20 | A The Board's concerns 
21] are overlabitat changes beyond to what the 
Ee fish and other aquatic organisms can respond. Any 
aed | perturbations or changes to the system, such 
a as unnatural introductions, particularly as these 
25 | things might relate to the life history and searttlied 
Bey dynamics of the fishes. In other words, their whole 
27 


life style: how is it affected by any such changes. 


I Biologists ordinarily consider three factors in 





virgin populations at spawning .or birth, their 
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i In Chief 

2 concerned in the case of most aquatic organisms is 

3 their movement and so we added the fourth among 

4 our chief concerns. 

5 These primary potential im-~ 

6 pacts involve at least the following, things 

7 || that can affect the foregoing de increase 

(| of sediment concentration, significant changes 

9 in water quality itself, such as oxygen; obstructions 
10. to fish movement, and artificial introductions into 

et the system of harmful or toxic materials, that is, 

12! accidental spills. And finally increases mn 

13 | mortality. Translated, a greater harvest rate of 
14 | sport or commercial or home use fishes. 
15 | The Board's greatest concern | 
16 | is manifested during the time of construction and | 
17 | the points of coneern are roads and other access | 
18 related constructions and gravel removal because | 
19 II both of these have the potential for introduction of 
20 | sediment into the system. 
a} | River crossings are the 
22 | second point, We are concerned about river crossings 
ae primarily because of the possibility of obstruction 
24 || to fish movement and again increase of sediment 
25. loads. We are concerned, as I indicated previously 
vA about accidental spills of potential pollutants and 
2] | the use of explosives, more importantly, the time 
28 | of use of explosives. And finally, the improved 
sa access to the resource itself and the effect on 

30 | its harvest. 
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Let us consider briefly 





each of these points. As already illustrated by 

a number of my associates, one of the several 

possible approaches to the question of interactions 

is through the use of matrices. We also use the 
Matrix system in analysing the interactions between 
the aquatic environment and construction activities. 
The definitions that have been employed are detailed, 
Sro yan Volume Lit of “our report. The matrix 
divisions are by water system, that is watershed, and 
we also have site specific interactions identified and 


we could go through several slides on this if it 





is desirable. 
These site specific interac- 


tions are based on adherance to good construction 


practices and we have also, as noted in Volume III 
and elsewhere in the Board's reports, have identified 


the problems associated with each of these site 





specific interactions. 


Primarily the interactions weye 
characterized as short term or long term. The 

short term changes affect only a few year classes 

or life stages of the organisms and therefore | 
recovery is possible over the span of life that a 

beast living in the water covers. In other words, 


simplifying the case to its utter extreme, if an 


animal lives five years and breeds in every one of the 





five years an impact that covered only a portion 
of that five year period was considered short term or 


minor, if an impact extended beyond that time span, it 
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1 was considered major and major impacts in this state 


extend over several years or even the life of the 


fo 


& project. 
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Cieci Le £ 

Please do not misconstrue that 
Simple example, because fish don't breed every year 
of their life. It takes sometime for them to mature 
and the production of progeny is greatly reduced in 
later years in life, in some species. 

Perhaps a simpler way of 
looking at it would be a ladder, and if you take out 


some rungs, yw can still reach the next rung; but if 


you take out too many there is no way yau can get to 





theritop of the ladder. 

Now we used this system to 
record our impacts, and we based it on the initial 
construction statements, and referring, ice Gap eivomyep tha 


question of 2 June, on looping and the effects there- 





! 


| 


| 


of, I would emphasize that on fishes the effect of 
looping would depend on when such looping was performed 
before the recovery of those ladders had got their | 
Eungs -oack, Or later. All bets, all predictions -— 
strike "bets", please -- all predictions are off 
relating to. fish habitat impacts if the rules of the 
game are changed, and this assessment is based on 
the stated assumptions in the Board's report. 

Our specific construction 
related concerns are as follows: All of these inter- 
actions, all of these concerns are inter-related but 


the dominant one is expressed in increased siltation. 


Now, Many rivers in the north are very silty now. They 





carry heavy loads of micro materials, living and dead. 


So how can we be concerned about the levels of silt? 
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Well, fishes are adapted to 
different levels of silt, and those beasts that live 
in clear water usually require that during most stages | 
ofatheirrdifte.ivThe tolerance of fish to high silt 
loading varies with each species and has been tested 
in detail for only a few. The most recent work on this | 
Suggests that those fish that live in silty waters | 
can stand the greatest increases in silt up to a given 


level; conversely, those that live in clear water 


can withstand only the slightest perturbation of 





the system, change to the system. 

Pidteation by wiselfaaffects | 
Spawning grounds by getting in between the cracks of | 
the rocks and gravel where fish lay their eggs, and | 
silt can also limit food production in nursery areas. | 
There is -- there are some guidelines as to the amount 


of additional silt loading that water sheds can bear | 





without hurting the fauna, and the simplest way to say 
this (although I understand the word has different 
meanings to different people, I use it in the mathe- 
matical sense) is that loading can increase by one or- 
der of magnitude and not hurt the fauna that is 
inhabiting those waters. 

The problem of establishing 
silt levels, safe silt levels, is far from completely 
answered. Some attempt at standards have been made, 
and these are discussed by Mr. Doran in Appendix -- 
and an appendix to Volume 4. There is need, however, 


to measure background levels of silt before 
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i | 
2 Construction activities... I think, the .applicant might | 
3 consider it as an insurance policy to any possible | 
4 allegations. It would be only natural to want to | 
5 record pre-activity levels. 
6. We estimate that there will 
7 be measureable short-term increases in sediment | 
8) loads. These will primarily occur in smaller streams 
9 which we define as ess than 50 C.F.S. or 1.4 meters | 
10 | per second spring runoff. All construction activities 
naps Wiieadieto ust ltation levels, but road=buildings»will 
2 be the chief contributor. The reason that the effect 
13 will be greater on smaller streams is because a | 
14 greater proportion of the stream itself will be affec-| 
35 ted by any such perturbation. 
16 Care, a Special care must be | 
a7 given to maintaining bank stability. This is Gheytes = 
18 In permafrost areas, once bank erosion starts, it is 
L9 almost impossible to control without continued effort 
20 and cost, and the effects are perceived far down- 
21 stream. While we expect road and other access constru¢- 
oe, tion to have the greatest impact on the increased 
oe silt levels, there is some concern over the construc- 
24 tion of the 115,000 five-ton weights which are propose 
250 to anchor the pipe. If these are built on-site, as 
26 the construction proceeds, and gravel is washed and 
27 cement waste goes into the streams, we're not con- 
28 | cerned in the big places but in the narrow smaller 
29 streams it could have a measureable effect. 
30 Fish spawning beds and 
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nursery areas that have become silted over, can be 


cleaned but it is an expensive and time-consuming 


effort and it's far better to avoid the activity than 





to tery. iandy clean: it>upi later. 

The second siltation proHem 
originates from gravel. The project proposes to use 
Significant quantities of gravel in construction. IN 
the natural state, fishes affect -- gravel affects the 
lives of fishes in providing a space for spawning 
and for protection against predators; and so it's not 
Just, gravel, but it's itsisaze itits spacing, adits 
packing, and the flow of water through it as wej} 


AS UbS.9Silt Loading. 


When gravel taken from 





stream beds where natural replacement is slow will 


and has been shown in many places to cause negative 


effects on fish egg production and food production. 
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gravel was a heavy one originally and is still of 
concern to many bilogists. Three or four 
studies done for the Government indicate that the 
potential quantity of gravel for the project 
is adequate and is available from outwash plains. 
If the gravel is chosen from the outwash plains there 


is no need to extract gravel from the stream. If so, 


this is fine, but if there is any removal of gravel 





from the stream bed itself, there is cause for 
concern. 

There is a need for site 
specific review,on sites review of gravel removal 
requirements. At the moment our assessment as 


reported in volume IV indicates that there might 





be a problem in some of the rivers of the Yukon 
coastal. slope. 
Another source of siltation 


due to gravel removal is at pipe crossing sites. 


| 
Such sites, when the gravel, an overburden is 
replaced, must be armoured and held into 
place, otherwise they will be scoured out again and 
there must be provision where the flow is strong or 
likely to be. strong. at ybimes: of the year for, the 
InEGoduction. Of 41 p—rap. 

Anotherooncern of pipeline | 
| 


and other crossings is to the obstruction of fish 





movement. Now, there are many kinds of fish movement. 


Fish frequently make small movements from a few 
hundred yards to a few miles for spawning activities 
| 
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and these can take place in the fall or the 

spring. Many fishes spawn in the spring, such 


as the grayling and some fall spawners might be 


mentioned, like whitefish. Other fish make 





extensive migrations, such as salmon and lamprey. 
Still others just move up and down and how far | 
Picey Move ts Lelated CO tie “Amounu of foed that. they | 
intake, such as pike and sucker. 

tie critical thing about 
obstruction to fish movements is the length of the 
delay. If a delay occurs as an anadromous 
Pisin, siuce wea Salmon, 2s just coming into a river and 
is not quite ready for spawning by a matter of 
weeks, a delayof a few days or even ten days to two 
weeks 1's ‘often not’ critical, but if a fish or | 
fishes are close to full ripe spawning condition, 


a delay of even 24 hours can significantly 





reduce egg ‘production. So, the timing of the 
movement of fish in relation to any delay is 
Crate eas 

There is also in consideratio 
of Movement the time of the year other than the time 
of the spawning. After ice break up fish are in 
far poorer condition than after they have had a 
healthy summer of feeling and growing, that is, fish 
are more sensitive in the spring and in the break 


up time of construction is likely to have more 





effect on fish than early fall construction. 


The effects of barriers are 


several and one that deserves special consideration 
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| is culverts and I realize, sir, that culverts are 
4 a pretty mundane subject, but they are extremely 
4 Ssloniticeni. in See of importance. 
; If the culvert is misplaced, 
| erosion.of the stream bed can result in raising the 
T culvert relative to the water level threatening 
‘| Pish access. Lf a culvert. is,incorrectly | 
i: placed it can also raise the upstream level, and 
| this ponding itself can cause increased velocity, 
aie flood previously undisturbed land and if that land 
wis happens to be 1ee-r1Ch, weeCanslead to 
12 | 
| bank collapses and coriinuing erosion. A wrongly 
4 placed culvert.can also affect downstream areas 
ns in the way the water pours out onto the banks. An 
= example of a misplaced culvert is the one in | 
| the slide. Now, this culvert will definitely protect | 
a7 | the road from being washed over, but it does 
ae absolutely nothing to allow for a migration of 
19 | fish at a critical moment. I will also use this 
- example, taken south of Inuvik, to illustrate another 
eae | POL endieiS, tue ccacking Of culverts, If culvert 
ae are not stacked in a particular geometric fashion and 
ee one on the bottom happens to get frozen or plugged | 
es, because these are shady areas and thaw out less fast 
i than others, the water could rise above it and 
he the culvert is then useless. 
a The freezing problem in 
it maintenance of water level for fish movement is 
264 
eh critical in culvert designs. There has been an 
4 enormous amount of work done on culverts all over 
| 
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1| 
| the United States, Canada and in other countries 
at 
of the worlé and much of this information has 
3 
been collected in a recent government report which 
4 
I recommend when considering terms and conditions, 
5 
this document by R.L. Dryden and J.N. Stein issued 
6 | 
fH by the Fisheries Service is commendable. 
7 Ae 
ineadditaon to the culverts 
8 
| themselves being there they must be constructed in 
9 | 
| a fashion that will allow fish movement, not only 
10 | 
depth of water, but allow the transgression of the 
11 | 
PisietnToughn tt because 1f Ath is too fast, 
D2 | 
i fish cannot move through a culvert. Now, not many 
13 | 
i measurements have been made in this area, a general 
14) 
working guide that the Board recommends is that the 
15 | 
f speed of current through a culvert be no greater 
16 | 
| than three feet per second or .9 meters per second, 
7 H 
but I would emphasize that much work in the 
18 | 
i area of standards is needed along these lines. 
LQ | 
39 | 
st 
21 | 
i 
22 | 
a3 
24 | 
25 | 
26 | 
27 | 
28 | 
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We don't know a great deal 
about sex differences, age differences, and so forth 
in moving through culverts. One way of mitigating this | 
problem is to produce culverts with baffles, and there 
are a number of patented baffle designs worked out 


in conjunction with dam projects elsewhere; but 





baffles work only through limits. They are not a 
panacea for getting fish through culverts. A baffle 
can have a reverse effect in a high current. 
Tpernext area, of, concern 
to which I wish to address myself are the problems of 
toxic substances, and this takes the form of two | 
questions: Test fluids and pollutants. 
Pressure test of pipe will | 
require extensive volumes of methanol. Because of the) 


value of methanol, it's unlikely to voluntarily be 





introduced into the system, but the extent and signi- 
ficance of the impact of methanol on the system cannot 
be -- I repeat -- cannot be evaluated with existing 
data. Further studies are necessary on the effects of 
methanol on aquatic life before the method of disposal | 
is agreed to. As you are aware, sir, 
sea ice becomes fresh in a matter of one or two years 
Simply by the temperature differential between the 
air above the sea ice and the water below, the brime 
percolates out because of the temperature differential} 
The migration rates of 
toxic substances through ice has not been studied for 


any of the potential pollutants in the Arctic, in this 
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: country or the United States. There is a small amount | 
3 of work has been done in the Soviet Union. 
4 ihn terms Of pollutants, no 
matter how well one tries, and certainly there is much 
| evidence of trying, accidental spills are bound to occur 
di and fish kills are to be expected. What is important | 
| is to establish contingency plans, and establish what | 
4 toxins, toxic Substances are going to be used. If you 
| have the same contingency plan for every spill of 
Be. every substance, it's not going to be as effective 
12) or be implemented as fast as if you dump something 
~ critical into the water. 
ee The wiexc anea, that. lL wish to : 
aa discuss is the use -- that is the increased mortality ! 
16 | rate in our model -- of fishes, domestic use, commer- | 
17 | cial use, and sport fishing. Some data in Volume 4 
28 indicates the extent of subsistance or domestic use | 
- fishing in the north; but such information is inadequate 
sa | and we really don't know in detail to what extent the | 
an peoples of the north use the local fishes. This is a 
ee responsibility of many, and it has long been 2 
fil concern. But only since the project has started has| 
id there been an increased and significant effort on 
25 | measuring the extent of use. These data should be 
ao gathered again as an insurance to any alleged alle- 
“a GatiLons Of CONSEruction on fish use. 
| Commercial fisheries have 
BPH been monitored by the various governments. Their 
alan || responsibility has extended pre-study and will no 
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doubt go on through any approved project. | 

Spobti. Fishing is likely. to 
receive substantial increase due to any increased 
access provided by pipeline facilities. Many people 
propose prohibiting fishing. My professional exper- 
ience and my view is not to prevent fishing. On the | 
contrary, the only way that one can receive reasonable} 
estimates to assess the effect of sport fishing or 
any other kind of harvest on an animal is to have it 
done by the type of person that is actually going to 
Cavey sour the AceELVvVity,  -scientific,sampling .can give 
us some ball park estimates, but you really don't 


know about sport fishing rates until you let the sport) 





fishermen show how good or poor he or she may be. 
Consequently, I would suggest that sport fishing be 


| 
| 


permitted but that the activity be made use of in 


collecting data, so as to provide for a sound base of 





a fishery management. 
Let me now turn: to the use | 
of explosives in the aquatic environment. This subjec 
has received considerable attention due to oil and 
geological work throughout the world, and has benefit- 
ted from extensive literature. If -- and I emphasize 
Bhep ats =— af explosive activity is carried out in 
the summer period when the waters are open to the air, 
that is when there is no ice seal, I have relatively 


iittle concern tor fish .or most ~.other aquatic 





organisms. The nature of aquatic organisms is such 


that in preparing for the blast, a good many of the | 
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organisms could be dispersed, and the nature of the 
explosion is such that the force falls off as the 
inverse square. You don't have to get very far away 
from a blast to have the pressure substantially re- 


duced. It is the negative aspect of the pressure 


wave that causes most of the trouble in most fish. 





| 
| 
Fish vary in their response to explosives because of 
their ainsbiaddernor hackudofrat: The air bladder 
is parallel to a lung, and how it's connected to the 
outside, some fish have an open connection, some have 
a closed connection, some have no air bladder at all 
and these three variations cause different responses 
in the fish to explosives. But in studies done on 
things as large as the Amchitka explosions down to | 
smaller tests -- considerably smaller tests, there is |! 
good evidence that kill in aquatic organisms can be 
minimized with sufficient precautions, particularly 


with the choice of the right kind of powder. 


The same statement cannot be 





made tor the use of explosives in winter. There are 


no, to my knowledge, unclassified data on the effects 





on life of explosives under the ice, and those classi- 
fied data of which I am familiar concern physical 
features and not biological features of explosions 


under ice. Much work would have to be done before 


one could predict with any degree of precision the 
effect of explosions under a tight ice cover on 
aquatic life. My estimate, and it is only an estimate, 


is that on fishes the kill could be somewhat increased 
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and that on aquatic mammals it could be significantly 
increased due to the propogation effects of the waves 
of pressure under the ice. 

Pinally 1 wid like fo men= 
tion, Mr. Commissioner, the value of the information 
to this project and future projects of the work that's 
been done on the aquatic environment. It wasn't 
exactly an unknown area before the project started. 

A lot of people have been involved for many years, but 
certainly the significant increase of knowledge by 
the company, the government, and in providing 
mechanisms to universities through consulting and 

’ 
direct grants has been significant. 

Before summing up, I would 
like to return, sir, to your comments of yesterday on 
the energy corridor, to re-emphasize what I said 
earlier...in, carrying.out. an impact assessment 
in the aquatic environment, one must plan for the 
greatest impact and speaking in a general sense now, 
and limiting my comments specifically to fish, if 
one ranks a gas pipeline as one level of danger, an 
Oil pipeline would be three to five times greater, 
and in my estimation a road six to ten times more 


dangerous than an oil pipeline. 
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But in assessing 
these affects, in making these predictions that 
I have for the Borad in this area with the help 
of a very COMpetent staff, some of the comments 
would be absolutely reversed if one had to also 
consider an oil line. Therefore, I emphasize 
that the predicions reported herein in my testimony 
and in the staff papers are simply not valid if 
we had a different set of references or assumptions 
on which to build. 

If I may summarize. The 
overall effect of construction and operation of 
the proposed gas pipeline on fishes and other 

aquatic organisms will likely be minor. There is a 
probability for local, primarily short term and 
even some serious problems resulting from increased 
siltation and reduction in oxygen levels in some 
rivers and lakes, from increased water velocities 
and other activities that interfere with fish 
movements as well as some accidental spills of 
toxic substances into water courses. 

Long term effects of 
fishing on this resource depend on the extent and 
success of future management of the stocks. The 
Board eines that the impact on water quality 
will be minor. In each region of the route, some 
streams will experience measurable short term 
increases in sediment loads. Cmnncern is specifically 
noted of the environmental impact of large accidental 


discharges of oil or other toxic materials upstream 
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or within the Mackenzie Delta EON NE he 
Significant to bird populations. 

Mr. Commissioner, this con- 
Siudes my Statement on this topic, thank you. 

THE COMMISSIONER: Thank you. 

WITNESS TEMPLETON: 

A Mr. Commissioner; I 
would like to correct a statement that I made 
yesterday that we would not be filing the fish data, 
that accompanied both interim reports. We have since 


changed our mind and it has now been included with the 





interim reports that we have already submitted and 
is included in the exhibit. 

Lf would like to call on 
Dr. Ian McTaggart-Cowan now to discuss the 
subject, the impact onbirds. 

WITNESS MCTAGGART-COWAN: 


A Mr. Commissioner, 





my name is Ian McTaggart-Cowan. I would like 
now ta address myself to the impact that the 
proposed pipeline -- cold gas pipeline project in 
our view is likely to have on the birds of the area 
thathwill be transversed. 

Over half of the species of 
birds known to occur in Canada have been recorded 
in the area to be traversed by the pipeline. However, 
this northern part of Canada is vast in extent. There 
are very few habitats that are very small in 
area, consequently most of the species are widely 


distributed. We have reviewed the available data and 
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1 
| in our judgment only about twelve species of over 
2) 
200 are likely to be exposed to impacts which may alter 
3 | 
| their living strategies in such a way as to reduce 
4 | 
their total numbers or to impair their chances of 
5 
: survival as residents of Northwest territories 
6 | 
i or Yukon Territory in the long term. The entire 
7 | 
| avifauna has been listed and reviewed in our volume 
8 
4 which has already been put in evidence. 
9 
| We have identified three major potential sources of 
10 | 
impact on birds, and in doing so we have used 
ne 
the same matrix system that was explained yesterday 
12 | 
| by Mr. Templeton. I don't propose to show photo- 
i3 
| graphs of a whole series of unreadable red and | 
14 |i 
| yellow squares, as the principle has beenestablished | 
15 | | 
and; ithe documentation, has been available to you. 
16 | | 
| 
| However, I would like to refer to certain of the | 
17 | | 
impacts and to outline the potential for certain | 
18 | 
| damages. 
LD 
1 The red squares are those whidh 
20 
we consider to be potentially of major importance. | 
2a 
| The yellow squares are those which we expect to be 
2) 
of minor significance. 
23 
The three potential sources 
24 || 
i of impact that we have identified are polhtion Bele 
Zo 
frommtuelespills).frem.the discharge of,lubricants, 
264 
| flushing agents, pipeline testing fluids to the extent 
27 
that it escapes into water bodies or other toxic 
28 
| materials that enter water which is used by water 
29 
| birds, to a less degree, but just as essentially 
30 
as it is used by fishes, as outlined recently by 
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Dr. Wilimovsky. 


The second source of potential 


impact is the alteration of habitat so as to change 
LiceSuliabilicy fom certain,bind species. 

The third and by far the 
most important source of impact is disturbance in 
many forms. Particularly, disturbance will arise 
from the increased use of aircraft. Now, aircraft 
of course have been an essential way of life in 
the northern parts of Canada for a great many years 
and most species of birds have been in contact and 
have to a certain extent adapted to the passage of 
aircraft -- usually infrequently. 

Species ;or birds ;differ 
Significantly in the way in which they 
react to disturbance. The most sensitive species to 
inhabit the Northwest Territories and Yukon Territory 
are probably the whooping crane, but its distribution 


is very small and the need to overfly the area is 


unisgkelyato.occuns iinefact, it should be.scrupulously 


avoided. Swans and some geese are highly sensitive 
in the spring and in,the autumn.. Landing and take 
off on water or on land with its high noise level 

and movement are also disturbing under certain 
circumstances. The passage of ground vehicles is 
disturbing in proportion to the noise generated and 
the distance, the frequency of passage. To certain 
species of birds the operation of compressor stations 
which generate high noise is also disturbing and 


reduces the population of birds present. 
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project component and receives mortality or distur- 


in Chret 

1 

5 Finally, the presence of 

, man himself, particularly if he is shooting at 

birds) scan bera aisturbing factor.” In*®general “of 

4 

; course our game reguaAtions require that shooting 

| only takes place during the non-breeding season when 
| disturbance doesn't have the double impact of not only 
5 disturbing the parents, but reducing the survivability 
5 of eggs or young. 

5 Now, we have always the 

ti consideration to take into account that we have 
| plenty of evidence fromour National Parks, from 
a other parts of the world and from other parts of 
| our own land, that some individuals Of many 
ve species can learn to tolerate a lot of noise. 
a We have all seen mountain sheep feeding along 

| the side of highways in Banff and Jasper. These, 
15 I would emphasize, though, are fné survivors of | 
a species of animals, and I could have taken the | 
we same example from birds, which have over a long period 
54 of time adapted and been able to recoup their numbers. 
A We have no experience at all 
E| with most of the Arctic nesting species of birds during 
- the reproductive stages of their life cycle. Thus in 
i the absence of sound data, one must be conservative 
| in attempting to predict and to recommend ways of 

| moderating impact. 

a4 Now, in referring to 

| moderate impact, we have defined this as when up to 

pe a 

| 25% of a regional population of birds encounters the 
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bance or habitat loss likely to be inimical. A 
defined as 
major impact on birds is’one where more than 25% of 
the regional population suffers the same effects. 
Before proceeding further, to 
present the details of the most important impacts of 
this gas pipeline proposal and our recommendations 
to reduce rep impacts, I must voice my concern 
over the requirement to address piecemeal what is 
likely to be only the first step of a long series of 
environmental alterations almost certain to ensue 
from the government's announced corridor concept 
which you yourself, sir, referred to yesterday. 
Again, I could reiterate what Norman Wilimovsky 
has just said. fer S possible to predict from 
the results of studies done with the gas pipeline 
as the application has been made in mind, with 
some degree of accuracy. But if one has to 
introduce several other forms of transport, such as 
feeping of the line in whole or in part, or 
the introduction of an oil pipeline or a railway or 
a highway, a great deal more study would have to be 
done and many of the things that we are now 


regarding as possibly acceptable would have to be 


regarded at this stage as unacceptable introductions. 
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A second of the matrices | 
showing potential inter-actions that could result in 
disturbance effects from air strips and from air 
transport in general, the inter-acting points and 
inter-acting species are listed along the top row -- 
swans, ducks, other geese, snow geese particularly, 
black brant, etc. I think they're guite readable in 
the projection. 

One of the most interesting 
factors that we have to take into consideration as we 
monitor the possible effects of the pipeline on birds 
fowerd .* toler dgain particularly to the matter ‘of 


disturbance =-- is the very critical timing of the life 





Gyete of Many Arctic species. “The Arctic summer | 
season is short. The length of the summer season is 
unpredictable because some springs are late and break- | 
up is late. Out of season snowfalls take place, the 
freezeup may be early, but most of the Arctic nesting 
species of birds have evolved a biological time-table 
which allows them just enough time on the average 
year to get their young fledged and ready for the 


bound 
SORE tig Pa Peon. I emphasize this because the migration} 





periods and one or two other periods in the life style 
which I will mention are of particular importance. 
During the northbound migration 
great flocks of swans and snow geese pass down the | 
Mackenzie River. This one is a photograph of snow 


geese en route down the river. They are crowding the 


appearance of open water, and those of you who have 
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lived in this part of the world will know exactly 
how fast behind us the breakup of ice, the shifting 
of ena the edge of the lake, the birds arrive. 

When spring is late or freezeup 


is early, the snow geese return to their southern 


winter ranges with almost no young. The season has been 


so short that the young did not reach flying stage and 
were left behind, or the eggs didn't hatch because of 


flooding or other inter-actions with inclement weather. 





Along the course of the 
Mackenzie River there are certain areas of particular 
interest, particularly along the region from Camsell | 
Bend to Norman Wells, there are a whole series of 


islands and in this area also open water arrives quite | 


\ 
| 


early and the birds appear almost immediately that the | 
breakup takes place. They land on the exposed portions | 


i 


| 


| 


of the islands and they rest there, feeding there, and 
courting there until their time clock moves them to 
push on north to the nesting grounds. Now one of 

the strange things about these birds is that there's 
no time to waste, and if you postpone courtship and 


choosing a mate until you were able to get to the 





nesting ground, you just never make it. So you get 

on with all the preliminaries as soon as you can and 
what goes on on these gravel bars is interesting to 
observe, and critically important to the species. 
Mostof ‘the courting, tin fact the courting has largely 
taken place on the wintering grounds but the pair 


formation, the pair bonding takes place here, the 
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2 actual mating is very frequently, most of it takes | 
e) place here on these resting islands so that when the 
4 birds hit the nesting grounds all they have to do is 
5 scratch a pile of vegetation and get busy egg-laying. 
6 | They don't have any time to waste. 
7 Tima Sicchitioal ly important, 
8 | therefore, and we've identified by arrows certain of. 
9 | the areas of most critical importance, that the birds 
10 not be disturbed more than can be avoided in these 
11 | areas where they are performing their courtship cere- 
12 | monies and reproduction and carrying up, and we've 
13 | identified in our map in Volume 3 of which this is | 
1a | a small enlargement, the potential impacts we show | 
15) you here that the impact up at the flag on the right : 
16 | is in the spring only, the little red block on the 
3 | left hand sequece is on the spring only and it eee 
18 | swans, geese, and ducks, and it involves over-flight | 
L9 by aircraft. In the lower flag you see that it's | 
20 | only a moderate impact and it occurs largely in the 
ea autumn during the southbound migration, and again it's 
22 | from, ovetnt Light, byw aircraft. 
4 What then are our recommen- 
i | dations that may reduce the potential hazard by | 
25 | disturbance during the northward movement? 
26 | We have a number of 
27 | suggestions. These concern limitations of over-flight, | 
28 | we would like the over-flight of the islands to be 
29 | avoided, during this critical spring migration period. 
36 | It's relatively short, it's from open water to about 





































sit natwdet? od wbaales pnitass seats so. ored sont 
at ob cteved yard Jin aboot paiseameads Jideabutd 
sani yelpes ysud Jep bas molzssepev 20 siliq. s dojsise 
.sreew ov emit yaseved 2+" gob oyad? 
.gnetrogmt yilsoigian. ef 31 
to niexsiac eworte yd beititosbi ev*sw bas youotsreds . 


— SP 


abuld sais séns. somes soger tanidisa saan to asets oft 

senrid #2 Sebtevs od mad nedd- stom hedrmtedb sigon 

ats. qifevives shed pniomtotisg x6) yeds aienW 26935 

ey'av bree «Gu. préyiaen. Das gottopboxget bos. estan 

<i id? -toldw to 2 say bo¥ mk \ qum a6 nb bostionebs 

wole ow agonqat (eigaetog 9c3 .ensmepisias Lilsme 6 

sdpix ait wo evla oft 3a go Sosqme ois tended sasiuicy - Ver 

att no vooid bot siteif edd yyylao potzge ont minet —— 

sovloval 31 Bin yleo priaqe ond no 2 sogupes baad 220L 

dipiti-usvo tevioval 31 bas ,eioub bas 4eesep  easwe 

e'at 4aa ase voy pelt zewol ats sit stisyorks yd 

oit né yboprss ayenoo tf bis. Josqmi stexebom s ying 

[asi otege Bae laaaied rete EC 

<i a ip Slog  « Go eae 

| ed nM odd obabex yet todd enokish 

m bsewri2ton ont paisub eaasdeusehe ” 

oven sw << we eS a 7 by } 

ay Ti ssem ta. atte sa (20109 ode ob = mete, hs 
. ae 
















ae = 
oo 


{ 
| D, at > il 
peseer)  t” <a sata ccasiaa ie 


= 7 —- 
- 


ALLWEST REPORTING L-TD. 


BURNABY 2, B.C. Templeton, Adam, Bliss, 

















Wilimovsky, Craik, Gourdeau, 


McTaggart—Cowan 
Th “Chiet 


May 31, so it's plus or minus 30 days of period where 
we would prefer to have no over-flight over these 
critical islands, and if over-flight is essential, 
keep it above 2,000 feet. 

There is another area just 
beyond Point Separation, that is in the southern 
portion of the Mackenzie Delta that is also parti- 
cularly sensitive, and Brackett Lake. This lake and 
a few others are used by northbound migrants with the 
same interesting problems to be avoided. 

Next I would like to refer 
to the nesting and moulting of waterfowl, and the 
potential impact of the pipeline construction on this 
particular area. I want now to move to the Yukon 
coast and compare this to the Mackenzie Valley with 


reference to the potential problems that may be 


involved. The Mackenzie Valley is a migration route. 


The lakes adjacent to it are,many of them, breeding 
grounds, there are some excellent breeding grounds 
insthe, Rampart River area, Rie snot aVcodaat. OT acne 


Yukon is an extraordinarily rich area throughout the 


Se ‘ ; , 
open water season. Its migration route in the spring, 


migration route in the autumn, it's a moulting ground 


for birds that hae raised their young, and through 


all these periods the birds are particularly susceptib 


to disturbance. 
Many hundreds of whistling 
Swans and thousands of Canada geese and white-fronted 


geese, ducks of all kinds, yellow billed and red- 
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enroated loons, ciders and soon and’ so” forth,” and 

a number of shore birds, some of them extremely rare 
shore birds, find their nesting grounds along the 
MEeCctic* coast. “in=tact,© the whistling Swans that™’come 
down this river and nest along the North Coast of the 
Western Canadian Arctic, constitute between one-third 
and one-half of the whole JapecEa flyway population 
of whistling swans in the world. The whistling swans 
are divided into two flyways, one goes down to winter 
| in Eastern United States, the other one goes down to 
winter in California. ‘California wintering 

birds who nearly all nest in Alaska; the others nest 
atOnge tne dread Of particular’ concern “to us. 

This will pin-point some of th 
particular problem areas. There are some very fascin- 
ating and extremely valuable spits and off-shore 
islands, shallow islands along the Yukon Coast. The 
islands are particularly interesting and important 
because they provide protection for the nesting birds 
‘from foxes that might otherwise gain access and 


destroy nests; but they are also attracted to people 


leisure time to spare, and the disturbance 


Car be teritically important ; 


An LPrustracion Of “thie “kind 


Cres orc, this igone of the major spits along the 


Yukon Coast, is a nesting ground for eider 


other species. It's also a potential source 
and we would like to have it on record that 


not to be regarded as potential sources of 
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| 


gravel without the most careful study of exactly where,| 
when and how any gravel is to be removed. 
The Mackenzie Delta is also 


a nesting ground for a population of waterfowl which 





ranges from 80,000 to 350,000. There are some 5,000 
breeding snow geese nest in islands off the mouth of 


the Mackenzie Delta. There are large populations on 


shown that disturbance, even relatively minor distur- 





bance around the nesting areas, reduces the population 
SEmnestung birds. The establishment of an oil well, 
the birds are still nesting there but the density of 
nesting around the area of disturbance is in the 
order of one-third of what it would be were the oil 


NOt scehene:. 


For most species this is not critical 





| 


because the populations are large and the area of 
distribution is wide-spread. Our recommendations for 
reducing impact on the Mackenzie Delta bird Pee sea eons) 
and those along the Yukon coast are as follows, parti- 
cularly with reference to the Mackenzie Delta, that 

so far as we can say now, the cross-delta pipeline 
route is not favored by us but we haven't studied the 
details, because it came in after the main study had 
been done. 


In an area lying north of a 





line joining Aklavik and Old Reindeer Station and | 
patsag. Lake; sthnat. there(be a flight corridor -- that 


there be a flight corridor established -- | 
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iin Chier 
: 
2 THE COMMISSIONER: Excuse me, 
3| doctor. What's that line again? Forgive me. 
4| A Yes, a line drawn from 
<' Aklavik -- 
6 | Q Yes. 
7 A 4— SON Ghee wwes tySide. aa 
8 | Q Yes. 
9 A -- to the Old Reindeer 
10 depot which.is just morth, of Inuvik -- 
oe Q Yesis 
se A -- two miles down the 
13 | main channel, and then extending that to Sitidgi Lake 
14) further east. 
S| Q Toward Tuktoyaktuk. 
16 | A Towards Tuktoyaktuk, 
17 | BrghtafA slinesnoseh+or this,line, ;»there.be.a-restric— j 
18 tion of over-flights to defined corridors so that you 
19 | don't have the essential traffic which I'm sure must 
20 pass back and forwards across the delta, spreading 
21 all over the delta, but you confine, the disturbance 
949) to relatively limited and defined corridors. 
23 
24) 
25 | 
26 | 
27 | 
28 
55 | 
30 
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Preferably the flights should | 
be above 2,000 feet. I know that water landings and 
takeoffs you have to come below and you have to climb 
so this is why we suggest these definitions. 

That we prohibit ground 
parties from landing on Kendall Island and from some 
of the off-shore nesting grounds along the Yukon during 
the nesting season from May 15th to August 1. I have 
followed the fate of the nesting colonies, which are 
disturbed by people, as infrequently as once a month, 
and under certain circumstances one visitor per month | 


to a nesting colony of birds of these aquatic birds 





will kad to the almost total elimination of the crop 
of young, the reason being that there are predatory 
Species constantly in attendance and when the eggs | 
are left exposed or the young are left exposed, they | 
immediately move in. So the constant presence of 
their parents covering the nest is extremely important, 

Old Crow Flats is another | 


area of rich potential -- this is the Mackenzie Delta 
| 


i 
! 


-- the Old Crow Flats area is another area very 
Similar to the two that I've referred to already along 
the Yukon coast and Mackenzie Delta, though much more 


restricted in size. But it is an area which from 





year to year supports about between 70,000 and 170,000 
| 
nesting waterfowl so it's a rich area, and particularly 
for certain species. This area, so far as we know, 


is the main if not the only nesting ground of a rather, 


rare goose known as the Tule goose, spelled T-U-L-E. 
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morg abundant | 
It 1s a form of the’white-fronted goose but it is rare | 


and we are particularly concerned that its nesting 
grounds not be disturbed by over-flight or other forms , 


of disturbance. 





| 


A panoramic view of part of | 


—_ 


the Old Crow Flats area showing the abundance of 
interbraided streams and so on that constitute the 


breeding grounds of these birds. There are many other 


Sspecies”of “birds “that are;some of *them' quite ‘common, 





this is the lesser sandhill crane, which are nesting 
in these areas, and though they are common, local 
populations can be completely eliminated by prolonged 
disturbance. 

Our recommendations then are | 
that low level flight corridors avoid critical water- | 
fowl areas from May [5th to*August® 15th; the winter | 
season, there is no problem. 

Within the discussion I would 
apply the disturbing effect of construction activity | 
and human. presence. This can arise from disturbance | 
effect per se, but for all ground nesting birds and 
particularly to colonial nesters such as gulls, snow 
geese and eiders, the disturbance of human presence 
or other factors may have double effects, particularly 
exposing eggs or young in the nest to chilling which 
may be fatal, or it can expose them to predation by 


gulls, yagers which are a predatory kind of gull, and 


ravens. 





I'd like ‘to refer next to 


lakes, their 
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| In Chief | 

2 | nesting colonies or nesting pairs of the flesh-eating | 

3 birds, known as the raptorial birds in our report. 

4 | These are golden eagles, bald eagles, the gyr falcon, | 

5 _ G-Y-R, and the peregrine falcon. All of these nest in 

6! the area in which development is proposed. Now the | 

7 | applicant company has been well aware of the Bunpdoite 

B there, as we have compared notes during the course of | 

2 the development of their plan, the pipeline proposed 

19 route has been altered slightly here and there to | 

11] avoid areas where we have identified particularly 

12) Sensitive sites, as far as these birds are concerned. 

13 | We’ve no experience with | 

14d, the tolerance of either of the eagles or the osprey 

15) in the north to disturbance, but disturbance studies | 

16 | which my students and I have done further south, | 

17 | particularly on the bald eagle, show that an eagle : 

stall that has been forced from its nest by an aircraft, el 

19 | year following usually lays fewer eggs and raises 

20 fewer young than one that has been left undisturbed. 

21 We idon ‘taknow otheefull rstory,obutethat ishthe observa- 

22 tion in a nutshell. 

23 The gyr falcons and the | 

24 | peregrinefalcons are particularly |susceptible to dis- | 

25 | turbance of any kind, and the disturbance is most 

26 important during the earliest part of the nesting 

27) season when they are building their nest, laying their 

28 | eggs, and beginning the incubation. The gyr falcon 

29 | begins its nesting very early and is frequently incu- | 
po bating during sub-zero weather. Thus the chasing of | 

| 
| 
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the bird from the eggs is almost inevitably gives rise 
to freezing of the eggs and loss of that year's 

oe Re 

The falcons, unfortunately, 

are very subject to nest robbery to provide birds for 
falconry. Consequently it is with the agreement of the 
Government of Canada that the nest sites which we have | 
located have not been pin-pointed on the maps so_ the | 
general areas in which they occur have been, and the 
Material has been and will be made available to any | 


constructor's should the pipeline project be approved. 


We emphasize that not all sites are known, so that 





there is work to be done here. | 
We see that there are quite 

easy remedies for the problem of protecting the Paco 
nests particularly from disturbance, and that is to i 
detour whereever possible pipeline construction so | 
Pilate apasces. at, least 2 1/2 miles from the tradi- | 
Elona l nesting, Site of aiwvyr falcon or a peregrine | 
falcon, and to wherever possible establish flight | 
corridors during the summer nesting period that do | 
not pass over these particularly sensitive sites. Where 
it is impossible to avoid over-flights, the flights 

should be at a ceiling of not less than 2,000 feet. 

If possible also we recommend avoiding the placement 


of fixed facilities such as pumping stations, work | 
| 





camps, within five miles peregrine or gyr falcon 
| 


nesting sites. Our particular concern for these birdg 


is that the gyr falcon and the peregrine are both rare | 
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A In Chief 
: birds’ Probably half the continent's population 
: of peregrine falcons other than the ones along the 
as coast of British Columbia amd Alaska nest in Northern | 
>| Canada and adjacent Northern Alaska,so that we have a 
S] very considerable responsibility for the survival of 
these birds. | 
d let mM turn next to pollution. 
? Where large quantities of fuel, lubricants, pipe- | 
10: testing fluids , etc, are stored, and that these may 
ae beWtoxic’ to wildlife,<spills are likely. In fact ‘they 
al are almost inevitable sooner or later. lipiy ROVE! ewars, | 
‘all contained on land, they could occasion only minor | 
i damage. Of greatest potential importance to water | 
| birds is fuel escaping into one of the rivers or lakes, 
al Or into the Yukon coastal lagoons while large concen- | 
oa trations of water and shore birds are using them. | 
- I am concerned that the present 
oad tly established likely crossing sites of the pipeline 
a across the head of the delta is very close to the delta 
a etseli. Eariierson) there wasta’ proposal that. the: 
- pipeline cross further up-stream. Further up-stream, 
ial if there was a spill into the river you would have some 
sia time lead in containing it before it got into the 
| delta. When it's almost at Point Separation 
ioe any pipeline spill is almost immediately into the 
‘: delta, which is the richest waterfowl production area 
sad in the whole Mackenzie Valley. This pin-points again, 
*| using our conventional techniques, some of the 
ee most damaging areas and some of the most damaging 
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influences inthis particular” region. 


Oil on the plumage of water 
birds can be chemically toxic as the birds attempt 


to remove it by continuous preening. But the most 





important source of death of birds that become Oiled 
is that they lose the waterproofing of their feathers. 
Water birds can only survive in cold water because the 
water never touches their skin. Once the waterproofing 
is removed, the birds die of chill just as you and 

I would die of chill submerged for similar periods 


in the same temperatures of water. 


Birds also have a higher 
temperature so they're more subject to chill. Apart 
from direct physical damage, the entry of chemical pol lu- 
tants into the water such as petroleum Ce ra 
certain insecticides may Aes food chains, and thus 
alter the capacity of the eco system to provide food 
for the birds. As Dr. Wilimovsky has emphasized, each | 
system has some resilience, it can tolerate some impact | 
without irreversible harm. But we know so itcrele abont 
northern eco systems and northern birds to recognize oe 
what those limits are. 

Stockpile sites with river or 
sea access ie during pipeline construction, contain 
several million gallons of petroleum fuels. Operations ) 

will require a great number of transfers between Seaesee| 


ent modes of transport,and from transport to storage. 





Each of these is an opportunity for human error that | 


has been involved in most spills. Spills then are | 
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ie) 


certain to occur. We are most concerned first, that the | 





most fail-safe procedures devisable should be promoted | 
and enforced. Second, that where major stores are 
2 transferred to stored, containment and cleanup facili- 


ties equipment should be readily available. 
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And third, that: spill 


prevention and clean-up personnel should be readily 


available. Precautions should be intensified during times 


and at places of special vulnerability. 

Prete: to arthird 
source of damage that is habitat alteration. This 
Will’ occur throughout the right-of-way construction, 
borrow pits, access roads, airstrips, river crossings, 


pumping stations, wharf sites, etc. But as was 





emphasized by Dr. Bliss yesterday, this involves only 
50 square miles north of latitude 60 so that looking 
at the whole of the Northwest Territories that is a 
relatively small area of land, and it is only where 
Le involves some particularly rare habitat or 
rare species that we have to be concerned. 

However, habitat 
alteration along the coastal route or on the 
Mackenzie River islands could he relatively great 
and more difficult to contain and repair.. Again I 
emphasize the sensitivity of ey And where 
De, Renova ee indicated that he would prefer the 
coastal, route, for fishes, 1 am sorry that I can't 


prefer the coastal route for birds. It is the rarest 





of the habitat forms in the area that we are 


out 


concerned with and one of the ones most subject to damage. 


So, there are ways of 
Mitigating the problems that I have been referring to. 
Establish and enforce a strict of behaviour during 


construction and operation. Regard each borrow pit, for 
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ta Chives | 
: instance, as a separate mining venture which has its 
2 own built in set of plans for repairs. Locate the 
3 major fixed installations and borrow pits so that 
4 they do not impact upon particularly rare land 
5 birds or water birds. Prohibit withdrawal of granular 
a material from critical lagoon areas and barrier | 
7| islands along the Yukon coast. | 
4 Direct mortality of birds that 
9 occur from a number of other sources. One of the most 
10 serious is the introduction of a great many more 
11 people into the wilderness ecosystems of the north 
12 and that these ecosystems have very little capacity 
= to accomadate the7Situation. Men exploring hitherto 
14 remote areas where rare birds have survived because 
15 | they were undisturbed and I refer again to the two | 
an species of falcons; men unknowingly entering the very | 
17 | small circumscribed nesting areas of rare birds, and I | 
18 mention as an example, the buff breasted sandpiper 
19 | which nests near the mouth of the Firth River, 
20 a very rare species with a very confined breeding 
21 range so far. as we now know it; individuals using 
22 firearms in untouched areas in the times of year when 
al normal use is prohibited; the robbing of falcon 
24 | nests, all these are new forces to which the wilderness 
oo species have not yet adapted. Once again we have 
265 devised remedies but all of these require a high 
a degree of dedication of the wildlife management SC ieee 
28 | a wide co-operation of the people involved because 
29 | the enforcement people cannot be everywhere all the time 
eA and magistrates who treat infractions as serious 
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ineChiier 
| 
misdemeanors. We spe}l out these in detail, in 
z| our volumes which have been put in evidence, but I 
; would like to read then a summary. 
: This pipeline has potential 
| for sume unavoidable and a large number of avoidabi= 
i] effects on bird populations, through disturbance by 
| aircraft, construction activities and human presence, 
ry from pollution, from habitat destruction and 
: from direct mortality. Many conflictscan be reduced 
a or elimiated by proper route selection and by 
al location of facilities so as to avoid damage and by 
a management of construction practices and scheduling. 
H The major avoidable effect will be the disturbance of 
‘| birds by aircraft, construction and 
= human presence. Uncontrolied aircraft traffic 
a would disrupt normal staging activities of swans, 
Pal geese and ducks along the Mackenzie River during the 
re spring migration. It could disrupt also the 
oy very important period in the autumn between early 
ol August and early October when the geese and ducks 
a particulary and the swans are storing energy for 
49 
wv the southbound migration. This takes place in 
23 main 
| along the Yukon / COaStat that time the 
PAA | 
a snow geese in particular are notable for the 
fet 
as large numbers of -- well, hundreds of thousands of 
ae 
Al birds that are present in huge flocks, for their 
if very high sensitivity for disturbance, they will 
28 Al 
| take flight at distances of five miles, and if they 
29 | 
cal are badly disturbed during this period they may not 


store enough energy to make the southbound 
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flight. This has been known to happen in migrations 

in other parts of North America. It could disrupt 

the normal nesting activities of swans, sandhill 
cranes, and other birds along the Mackenzie Delta, 
geese, ducks, loons and raptors in all regions. It 
could disrupt normal moulting activities and part- 
icularly it could disrupt the staging and pre migration 
energy storage Which «1 have referred to. 

Disturbance by construction 
activities and human presence could affect nesting 
birace partcacularly the ‘falcons and,it could disrupt 
traditional coloniai nesting birds such as the black 
brant, the eiders, gulls, terns or again the 
traditional fall staging of the snow geese on the 
Yukon coast. Unregulated autumn barge traffic 
within the coastal lagoons of the Yukon coast would 
disturb thousands of moulting ducks with attendant 
energy lots. The noise of operating compressor 
en atone on the Yukon coast could alter traditional 
use of areas as a feeding and staging area by snow 
geese. Large fuel spills into the Mackenzie River, 
the Mackenzie Delta or the Beaufort Sea have the 
potential for widespread and large-scale destruction 
Stoawanem -birdss,and therm habitat, . The uncontrolled 
use of firearms is an additional source of direct 
mortality. 

The land requirements of 
the project represent a very small fraction of the 


available bird habitat. However, loss of critical 
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nesting sites for the raptorial birds of the 
Yukon coastal barrier beaches, spits, lagoons, 
estuaries, and offshore islands, of the Mackenzie 
River islands and sandbars, would constitute an un- 
acceptable habitat loss. 

The stimulation of 
future development of this project and the Mackenzie 


8 
Highway and the resultant complex of disturbances 





will be the major long-term effects of the pipeline 
on ornithological resources. 

Many conflicts associated 
with the construction and operd&ion are avoidable 
through proper construction practices and scheduling. 
However, the number and severity of potential conflicts 
on the interior alternate are considerable less than PH 


the Coastal alternate route, making it preferred if 


one has to choose between these two routes. | 





That concludes my testimony o 
the birds, Mr. Commissioner. | 
THE COMMISSIONER: Thank you 
very much, sir. 
A May... proceed next 
to introduce. the -—= Mr. Templeton has just 
brought to my attention that when I was testifying 
I said that the yellow colour indicated minor impact -- 
that is actually the white colour. The yellow 
colour is moderative impact -- 
THE COMMISSIONER: Yes, 


A the red colour is the 





major impact. I would request that that be corrected 
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in my testimony. 

THE COMMISSIONER: 
we ready for tea? | 

WITNESS TEMPLETON; 
Mr. COmmissioner. 

THE COMMISSIONER: 
let's stop for a few minutes then. 


(PROCEEDINGS ADJOURNED) 


Are 


Yes, 


Well, 
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please; 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. GOUDGE: Mr. Commissioner, 


Dr. McTaggart-Cowan is going to continue. | 


WITNESS McTAGGART-COWAN: Mr. 





Commissioner, I'd like now to address myself to our 
review of the situation as it refers to mammals in 


the area. 


We have identified 63 species 
of mammals that occur in the area through which the | 
pipeline would pass. Most of these, however, are smal 
rodents or shrews, and they are unlikely to experience 
any Significant change in abundance traceable to the 
project application. 

13 mammals, however, could 
experience harmful impact as a result of pipelining 
activities on the land, and another 5 marine mammals 
could be influenced by oil pollution, by disturbance 
at sea, by under-ice explosions, blasting, and things 
of this sort; but for these we lack the information 
Gusts. tine, so ‘that 1 canst "be Specie vas to the 
seriousness of the impact on marine mammals. 

lewouldelikesitordirect my 
remarks regarding the impact on terrestrial mammals 
to the following three sources of impact: Direct 
killing of animals as a consequence of greatly altered 
accessibility; the development of access roads, 
supply roads, the pipeline corridor itself, will 
certainly increase the access to the area. Second, | 


disturbance and harrassment, for the most part by 
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people, ground vehicles, and aircraft, particularly 
the latter. Thaixvces Wabitat alteration of) kinds that 
leave the habitat less attractive to the species of 
mammal. 

The same technique will be 
used and has been detailed in our Volume 3, here 
is just one slide as an example of the potential 
inter-action matrix for mammals. You will see along 


the top the names of the series of mammals that we are 





certain can suffer some impact. You will see down 

the left-hand a series of five sources of problems 

thatsican ml eadutor disturbances | 
THE COMMISSIONER: These are 


the 13 species of land mammals, are they? 





A Yes. Now I won‘t go 
through all the matrix Mr. Commissioner, because 
of the complexity of it. Again the yellow indicates 
moderate impact; the red, serious impact; and the whit 
either no or very little impact. 


For the purposesof our detail 


ere pee a Die ee 


ed impact assessment we define a moderate impact on 
mammals as when 10 to 25% of a regional population 
encounters a project component, resulting in distur- 
bance, loss of habitat, or death. A major impact 

on mammals is when more than 25% of a regional popula- 
tion encounters a project component with the same 
consequences. In the case of caribou, a moderate 
impact occurs when up to 25% of the population is 


affected with respect to movements, mortality, lee | 


| 
| 
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or range by a project opponent. A major impact occurs 
when more than 25% of the population is affected. 


Second matrix, adding three 


more components, this time in the area of fuels and 





toxic additives to the environment. The toxic additives 
would include insecticides, which are known to be | 
toxic -- I mean if certain insecticides which are known 
to be toxic were added to the environment. 


iis cust ta* spec txon. (ro fimap 





Sheet No. 10. It shows the area around the southern 
part of the Mackenzie Delta. The flags on the map Seat 


| 
illustrate some of the site specific concerns and again 


tis is just given as an example. The maps in Volume | 
3 of our report give all the details. They show here 
on the flagthat through spring, summer, and autumn, | 
caribou will be in contact with the project to the : 
extent that the project could have an important impact, 
anid that “the Gimpact! is) )Likelyito ‘arise from construc- 
tion, from aircraft over-flight, or from helicopter 
Gver-flight, and~esodon: Et tshowsttheslocation of a 
communications station and of the little model for 
the pipeline digger shows the actual construction to 
be involved. 

ihe iqnazzlytibeanys cthe 
standing goose, the migrating waterfowl again indicate 
symbolically the kinds of problems that we have al- 
ready referred to with birds, I want to concentrate 


just now on the mammals. 


Ebadctike enowetoscomment; if 
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l | | 
2 | I may, for a few moments on the differences between | 
7 the Mackenzie Valley and the Northern Yukon with res- 
a pect to mammals. Unlike the situation that I des- | 
sf cribed for the bird population, the distribution of 
6 | all the larger species of mammals differ greatly 
7) between the Mackenzie Valley proper and the Northern | 
8 YuEOn: It is true that moose and beaver are cone 
9 tributed very widely throughout the entire pipeline | 
10 area, though there are great differences in abundance 
i from place to place. Muskrat populations are concen- | 
12 | trated in the major wetland areas such as the Mackenzi 
13 | Delta itself, the Old Crow Flats, the lakes between | 
7 ARctic Red River and Travaillant Lake, between Great | 
15] Bear Lake and Brackett Lake and so on. | 
16 | On, the other hand, .caribou | 
17| oaur now only in small numbers and irregularly in the 
18 Mackenzie Valley itself. The Mackenzie Valley really 
19) divides the caribou population of Northern Canada into 
20 two parts which have very little communication with 
21 each other. The permanent populations in the 
22 Mackenzie Valley have long since been exterminated. | 
23 The barren ground caribou, however, is extremely 
a4) abundant in the Northern Yukon where the Porcupine 
25 | herd constitutes one of the last major herds in North 
26 | America. It's certainly one of the four largest herds 
27 of caribou in the world, and it's one of the great | 
28 | wildlife spectacles of the world in terms of a spectacle, 
29 | if I can depart, I am sure I'd be accused of emotional-+ 
30 ism for a moment, it's a spectacle the equivalent to | 
| 
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the great herds of wildebeests and zebras on the 
Sarangetti Plains of Africa, for which thousands of 
people travel hundreds of thousands of miles to see. 
The grizzly bear, the wolver- |, 
ine, the martin, the wolf, the Dall sheep are pre- 
dominently in the Yukon section, not in the Macken- 
zie Valley section, though some of these do occur 


such as the martin in the Mackenzie Valley, the wolver- 





ine in the Mackenzie Valley, and some wolves. 

These points are important 
to appreciate for they mean that so far as mammals are 
concerned, a pipeline could be constructed up the 
Mackenzie Valley with far less potential impact than 
one across Northern Yukon. 

Kitling of animals by man is 
usually associated -- 

THE COMMISSIONER: Excuse me. 
When you say "Northern Yukon" now, having regard to 
what you said about the Porcupine caribou herd, you 
are excluding any route across the Yukon, you're 
not differentiating between the interior or the 
coastal routes? 


A L'im referring to the 





difference between either of the routes that we have 
been asked to consider, across the Northern Yukon, and | 
the route up the Mackenzie Valley. The potential for | 


damage is quite different in the two areas. 


Q All right. 





A In part because of the 
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long residence by a great many men in the Mackenzie 


Valley, and the very small human population which has 
been present in the Northern Yukon. In large measure 
there's just the one community at Old Crow, and that 
has been the area of concentrated human activity, 
though people have spread out, supply camps and 


prospecting and so on elsewhere. 


Q Cogida fT gjast stop, you 
for a minute? 

A Yes sir. 

Q Are you saying that 


-- you said a moment ago that the caribou in the 
Mackenzie Valley had long Since been exterminated, 
that is those who regarded it as their habitat. 

A WS 5 

Q That is essentially 
Owing to human activity, is that -- 

A That is what we believe. 

Q And the absence of 
Significantly human activity in the Northern Yukon is 
why you still have the Porcupine herd there? 

A Yes sir. 

THE COMMISSIONER: Well, have 
you gotfa NObeIOL that, ie, Hokiingworth? Mr. Holling- 
worth represents Foothills. 


Ste toretunne. cto, that, 


The killing of animals 


by mam is usually associated also with disturbance, 
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but in this section on killing I will confine myself 
to the impact of killing directly, mainly looking along 
a rifle barrel. Caribou, moose and Dall sheep have ! 
been used as traditional sources of food by the eee 
population and the Inuit population, and by other 
Canadians living in the northern regions. There has | 
also been a small killing arise by sport hunting by 
Cutsiders, particuarly in the Yukon. Grizzly and oor 
bear have been killed for their pelts, and sometimes 


out of fear. Wolf, wolverine and other fur-bearing 


flesh-eating mammals are taken for their furs. Beaver 





and muskrat provide good fur and good food also. 
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Her mes turin -towtie “caribou. 
The porcupine herd of barren ground caribou is the 
dominant element in the large wildlife of the 
Yukon. The herd includes about 100,000 animals. 
Most of which migrate twice a yar from a summer 
range on the coastal plain of the western Yukon and 
eastern Alaska to winter ranges mainly south 


of the Porcupine River in Ogilvie Mountains and 





in along the eastern edge of the Richardson Mountains. 
Typical of the barren ground caribou are the year 

to year changes in efeeys 38S bas used in summer 

and in winter and while migrating. Caribou do change 
their routes and they change the places where they 
are at any one given time, but the general areas that 
I have spelled out for summer and for winter are | 
maintained. | 


This herd has had only 





limited contact with man. The only native 
community in its range is Old Crow; the summer 

and winter ranges are remote from other settlements 
except for some years when the eastern edge of the 


herd can be reached from the lower Mackenzie Valley 





and hunting parties for many, many years have gone 
out from McPherson and even from Aklavik and other 
settlements into the adjacent mountains to get winter 
meat. In consequence, the herd has been subject 


to little killing. So far as we can determine, 





the annual kill by man from this herd of about 
100,000 animals has been in the order of 2,500 to 


4,000 animals. An inconsequential number in a herd so 
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1 large. The major protection for this herd has 





bo 


been its inaccessibility, and this could be destroyed 




















7 as an outcome of the pipeline construction, the devel- 
4 opment of supply and service roads, and the associated 
>| increases in the numbers of people in the area. 
6 | Now, the barren ground 
7 caribou, inny view is living in a very interesting | 
8 set of circumstances. I think that there is one 
7 other species of animal in western North America 
10 | that has approximately the same problems, that is 
11] the Mountain Goat. They live in habitats 
12 which .have great variation in climate, weather, from 
13 | year to year and weather has a very serious impact 
14) on the survival of the newborn young; thus some 
| 
= herds of caribou can go for several years withnot | 
16 | enough calf survival to replace the natural losses | 
17} of adulte and the herd gradually reduces in numbers. 
18 For this reason, the hunting formally , or attitudes 
19 | which we have developed and the harvesting attitudes 
20 for our domestic animals, which we have developed 
21 in contact.with animals that live in more southern 
22 climates, are inappropriate for animals thatllive as 
on does the caribou or the mountain goat. 
24 | You can expect, for instance to have an annual 
25 | input of from 35 to 65% of fawns into a whitetailed 
26 | deer population further south, and you could therefore 
27 take by hunting approximately that number and keep 
23 | the herd turning over at a fairly normal level. 


But if you are dealing with a species in which you 


may go several years with almost no calf survival or 
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5 five to seven per cent with an annual mortality 

“| of over 20% ,you can't take an annual crop of 

to the size that you can precalculate. In other words, 

*| you have to be very conservative in your harvesting, 

4 and the harvest of the Porcupine herd has been 

ey very conservative, and it could .not be pushed upwards 

| tO anywhere near a calculated, let's say 20% of the 

| herd per year. 

. Large caribou herds that have 
iat | come was i cg with man as a result of building new 
oy access routes have never survived in their original 
12| numbers. The Newfoundland caribou were reduced 
ad to almost extermination point. Very good management 
hh Nas brought them back. Certain of the herds 
si | in the -- caribou herds in Alaska were reduced very 
Ff Significantly when a new highway passed through 

1 
y their range. So thatkilling by man is a very 
ie | Sa@ious potential impact as a result of increased 
a access to this caribou herd. 
ee | A second source of direct 
a mortality can be from collision with 
rt vehicles travelling on supply or service roads. 
stat Caribou are attracted to winter roads. This impact 
a will be present only during the actual perid of 
25 | hoy PB HOY . 
construction and its impact need not be serious or 
aa long-standing unless the period of construction is 
aa | long-standing, and this is what disturbs me when 
“ I hear the talk of looping, and the period of 
ia construction going on for a very long period of 
=a years ahead. Speed controls on the access roads could 
| 
| 
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reduce the likelihood of collision. 
Anothern.source,of direct 

mortality which concerns us could take place 

when a migrating herd makes contact with an open 

pipeline trench. Exactly what happens depends upon 

the circumstances. If the herd has been disturbed 

bysloweflying aincnatt.and is in,panic, .L.think 


it is quite easy to predict what will happen, they 





will pile into the trench with the deaths of 

many. If they are travelling in heavy snow, or 

under severe wind with drifting the same thing 

might happen, so that there are many parameters 
whi¢hsone has ;,to sspecify,.and .to.be conservative, | 
we have asked and I will refer to this again, that 
when a migrating herd is approaching the open trench | 
with strung out pipe, the strung out pipe be changed | 


at right angles and the trench be closed. This 





May pose problems to the engineers that are facing | 
a difficult timetable. 

(MaveLetUusnwcOsmoose. sMoose 
are highly vulnerable to the year long hunting that 
prevails in many remote areas inhabited by man. 

The population has already been reduced along the 
Mackenzie Valley and in.parts of the Porcupine Valley. 
Moose, however, respond to good management. Moose 


are probably already fully utilized wherever they 


decline in numbers if hunted from the pipeline or 


by large numbers of newcomers. 





Dall.sheep: 


This species is extremely 
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1 vulnerable to overkill and very easy to get at. It 
Z| is closely confined to small areas of suitable | 
3 | habitat. The biggest danger arises from increased | 
4 | subsistence hunting. Sport hunting is uaually | 
> | directed towards large males and the potential | 
| 
6 | damage to the herd from this is less, but not | 
7 insignificant. Under present circumstances, this is | 
3 | in large measure considered to be beyond the law 
9 | and thus uncontrolled. Increased access and more 
10 | wide-spread knowledge of the whereabouts of winter 
1l| sheep ranges will almost certainly result in overkill 
12 | unless carefully regulated. Rights to hunt are now 
13 | in the contentious area of native rights, but those whq 
14] affirm these rights make no mention of the management | 
15 | responsibilities that must accompany them. There is ng 
16} mystery about sound wildlife management; it rests | 
Li on adequate data on a population's size, on good | 
18} statistics on birth rates and on death rates; and the 
) | Boceplance by wallemen that the kidl from ald 
20 | CAausecumict, mol exceed whe input of yearlings, and the/j 
Za resolve to enforce adequate regulations to these limitg. 
ere Grizzly bear: 
23 Thiet oi eerie Toure, Crosses 
24) areaa inhabited by barren ground grizzly in the 
25 | northem Yukon and near the -Mackenzie Delta. 
26) The Grizzly bear is nowhere common. An estimate 
27| that we reached two SEE that no more than 
~ 1,000 animals . existed in the combined areas of the 
25 | Northwest Territories and the northern Yukon. The 
30 | ranges of individual bears are frequently very large 
| 
| | 
| 
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‘ I personally followed one bear for 45 miles during which 
i: it didn't stop walking. The animals can 
*| travel great distances -- I was going in the same 
: direction as the bear was -- 
2 The animals can travel 
a great distances to sources of food which are 
7h seasonally available, such as fish rons berry | 
ss erops.,, hand’ thiswkiand cof thing. ! 
Z WITNESS CRAIK: Were 
sate you in front or behing? 
i | WITNESS McTAGGART-COWAN: A I was behind the bear. 
ed I wasn't walking very fast. 
rf The grizzly bears of the 
ad northern areas have not been selected for man- 
| shyness because their contact with man has been | 
eal limited. -- And this is the important issue. Thus | 
sala aggressive contacts, that is face to face SS rie Wier! 
= between man and bears are more likely than they are | 
| further south where bears are used to avoiding man. 
ead Any accumulation of garbage or the inadequate storage 
ai of food where bears are present will certainly attract 
at bears and in this eventare likely to lead to the 
‘aad bears being shot. 
a. Nowhere have grizzlies long 
2B survived the advent of an access route into their 
facia habitat except under rigorous protection such as 
ie in national parks. Grizzlies are extraordinarily 
ck vulnerable to hunting in the early spring when they 
7 first emerge from their dens onto the snow. It is 
304 


moreneemenenenom extrememly easy to locate the tracks of a grizzly hear 
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In Chief 
: Prom theeart, to tollow 16 to where it is in- the 
5 | snow in the early spring and to arrange for the thing 
sy EO ‘DEV sSnot s 
4 | Polar Bear, Wolverine and 
>| Wolf: 
6 These. species also can be 
4 attracted to sources of human food. The consequences 
a are wlikely £O lead te the killing of the animals. 
? | The Polar Bear and wolverine are relatively rare 
aa species. The Polar Bear is protected in Canada under 
aan a very interesting arrangement, whereby the total 
all harvest is allocated to the Inuit people under 
13 arrangements which they undertake with the Government 
ae | of Canada every year. Canada is also the only 
ma country now taking any polar bears. 
16 | 
17 | 
18 | 
19 | 
20 | 
21] 
f 
al 
25 | 
26 
27 | 
28 | 
f 
ad 
30 | 
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In Chiet 
The rest of the Apcti¢ nations vyiprotect 
them completely. The former is already under protec- 


tion coymal LyAncticwnatilons) lashi'ivecsaid. Additional 
killings of this bear would be damaging to the iocal 
population. I doubt that the killing of wolverines 


would reach significant levels. Even if hunting by 


construction personnel is prohibited, the building of 
a pipeline will give access to a huge area of the 


Yukon within which wildlife stocks have flourished 





because they were inaccessible to man, and their 
precise whereabous were unknown to would-be hunters. 
The Yukon Territory is not 

equipped with the basic management information, the 

statt ito tobtarm athis: information, ior sto: translate tit | 
into data which will be necessary for essential ee 
ment regulations. If the approval is given to build | 
this pipeline, it should be recognized that greatly | 


increased research and management staff will be neces- 





Sduy, ifegood wilderness wildlife areas of the Northern| 
Yukon are to remain in anything like the condition | 
they now are. | 

I'd like to show you now 
another map sheet, this time referring to the area | 
around the Village of Old Crow and the interior alter- 


nate route. Thecthagsmeindicatejzrand. thexblue’ arrows | 


indicate our concern that caribou on migration will | 


encounter traffic on the Dempster Highway or in an 
| 
operating construction spread, and the camps of pases 


habitat will attract the attention of bears. I might 
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also mention that the flag away off to the right -- 
no, I guess Ive got the wrong target, no matter -- 

indicates an area where Dall sheep can be disturbed 
by aircraft. This indicates again some of the 
impacts that we anticipate that can occur, grizzly 
bear impact in all seasons but winter when they are | 


hibernating, and even then, hibernating dens during 





winter construction can be dug out if the areas are 
not avoided. 

The flag on migrating caribou 
down the extreme right-hand corner indicates that 
it's the spring migration we're concerned with and 


Strungocoukxpipe and over-flightaby aircraft . The 





grizzly bear flag indicates that it's garbage that's | 
the main problem that's likely to occur. I've already| 
outlined these. 

Wheesthenecan bevtdonesto 
reduce or remove these potentially serious impacts tha 
I've outlined? 

B. We regard it as particularly important that a 


strict wildlife refuge of at least two miles on each 





side of the pipeline right-of-way and of all access 
and supply roads be established. I might say that along 
the Alyeska Pipeline it's five miles on either side. 
Aig That no firearms be permitted in pipeline camps 
Or Operating facilities. 

36 That no spring hunting of grizzly bear be per- 
mitted. 


THE COMMISSIONER: By anyone? 
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ti 
2 | A By anyone. 
3 4. That the authorities generate improved game 
4 Management regulations that will reaognize the changed 
) status of access to this area. This will require data | 
6 | gathering, interpreting, staff and the translation 
7| of these data into regulations, and to resolute | 
8 enforcement. | 
9 On That those reponsible should work with all es |: 
10 peoples to gain acceptance of the needed management | 
11} restraints tiae will arise ‘from the new situation. | 
12) 65 With special reference to caribou, it's impera- 
13 | tive that the total kill both natural and man-induced | 
sD does not exceed the input of yearlings to the herd. | 
15 | aie We urge rigorous adherence to the highest standard 
i6 | of garbage disposal, that is incineration of all 
17 | edible wastes, proper storage of food where it will 
| not attract wildlife. Personnel should not feed wolves. 
19 || and bears. Animals so fed are being served a death 
20 | warrant. 
21 oi The course of migratory movement should be 
oat monitored so that caribou encountering strung out 
23 pipe and open pipe trench can be avoided. 
24 | I would now like to turn to 
25 | the second problem category, that is disturbance and 
26 | harrassment. It is our judgment that the impact of 
27 disturbance and harrassment are likely to be more 
28 | serious to the larger wild mammal population than 
29 | 


aLrect Kiting. 








ca | Caribou. “These animals are 
| 
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sensitive to disturbance by any unfamiliar sight and 
some noise. The close over flight by aircraft can 
induce running, even stampeding, and lesser responses 
that call for great energy expenditure and other 
physiologicakhanges that can have varied consequences 


tpetedace acuvyec nor, fully nderstood torecaribou. 


Caribou generally don't flee from aircraft flown about | 


500 feet, and this altitude should be minimum when 
Caribou are present. However, we urge 2,000 feet as 
the general flight altitude. 

I'd like to refer now again 
to the Yukon Coast. After the caribou population has 
moved north, crossing the interior route of the pro- 
posed pipeline, it moves onto the ArveticyCoast 4.Vou 
can see what probably looks from the back of the room 
like little dotted, lines, .each of those little. dots 


is a caribou migrating actively. Those indicate 


caribou migration routes in general. The grey area to 


the left is Alaska. There's no political significanc 


to zthe fact that it's a .grey area. 
When the caribou reach the 


Arctic coast, the cows get there first and they're 


long advanced in pregnancy. They move onward followin 


a general westerly direction along the Arctic coast 


until the birth time is reached. They then select areag 


which the herd has traditionally used for their calv- 


ing grounds for as long back as human memory extends. 


} 
| 





| 





‘ 
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Sometimes these are in Western Yukon, sometimes they're 


in Eastern Alaska, sometimes both. It depends upon ne 


| 
| 
| 
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fast the caribou have been able to move north, depend- | 
ing upon weather circumstances. 


During the migration they are 


subject to disturbance by men and machines. Caribou 





can tolerate the close presence of man if they have 
not associated man with harrassment and injury. A 
hunted herd develop s fear reactions at great 
distance. This is particularly true where hunting has 


been from powered vehicles, such as snowmobiles. The 





experience at Prudhoe Bay and Scandinavia reveals 
that single caribou in small groups can become used 
£O- venlcular trattic. in fact there are caribou 
wandering around the pipeline facilities at Prudhoe 
Bay. In general, though, a road of any kind along 
which vehicles are passing at frequent intervals is 
almost impassable by herds of caribou. Disturbance 


from this source could prevent or delay the movement 





of pregnant cows to their traditional calving grounds, 





thus exposing them to sustainable predation 
and forcing them to calve in areas which traditionall 


are apparently unsuitable and where there are likely 


to be higher losses of new-born calves. 
I have already referred to th 
potential serious impact arising when caribou encounte 
strung-out pipe during -- and an operating Eo 
spread during their spring migration. | 
Caribou can be driven from | 


ranges where they encounter repeated disturbance, and 


I would like to refer to what should be a truism but 
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seems to escape some people. Animals that are dis- 


placed from an area where they have lived don't go 
somewhere else. There is nowhere else. All areas | 
are occupied by species if they are suitable for the | 
species, and if the specie happens to be at maximum | 


capacity for the range. So that we, our common human 


Jee tude toodin mOn,atOOtbad,..OUt.it S gone, .it.s over 





Cheats pelt. Samotsover the bill: Ltts underground, 
Let .mesreter next. ;to..Dall | 
Sheep. Only one population of this species exists 
along the pipeline route. Another population inhabits 
the Canning River Valley in Alaska, but we're not 
Supposed to be talking about that here. They are Benet 


ly sensitive to unusual noise and harrassment by 





hunters and low-flying aircraft. Serious disturbance | 


results in precipitate flight that sometimes leads to 


accidents. During winter the sheep are frequently on 
the high ridges. They're extraordinarily tolerant of 
deep cold, and they will-seek the high windblown ridges 
where the grass is exposed, the snow blown away. 

If they are disturbed they can flee from these ridges 


and plunge into deep snowdrifts where they become 





trapped and have to struggle violently to free them- 
selves. This induces a greater energy expenditure 

than the animal sometimes is capable of, and results 
in increased mortality. In view oO the limited area 
occupied by sheep, if the appropriate regulation of 


aircraft operation and if protection from over- 





hunting is assured, then there should be no serious 
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interference with sheep along the interior route, and 
none at all along the coastal route, because it 
doesn't go near sheep range. 

So far as disturbance of 
grizzly bears are concerned, we simply 
don't know what long-term responses might be. They 
require rather a special combination of circumstances 
in which to locate their hibernating dens. Disturbance 
of dens through the winter is almost certainly the 
death of the bear. Grizzlies on open tundra or 


alpine terrain apparently invite the close approach of 


abrocratt, 
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Now, L- want to affirm that in 
Many cases this low overflight by aircraft is in no 
Way vicious in intention. You see a herd of migrating 
Caribou, a band of sheep, a grizzly, let's go lower 
and see if we can get a photograph, let's have a 
look at them, so you veer off course and you go down 
lower. -- Completely ignorant of what is happening 
to the animal as a result of this additional energy. 
Grizzltes on open tundra or alpine terrain can 
be driven to the pont of physical collapse ae death 
by close pursuit by aircraft, prolonged harassment. 
Animals on the snow pursued by a snowmobile can again 
be driven to the point of death from complete ex- 
haustion. So the question there, the real issue 
that £ am putting rorward is the only ee is 
fay highvand dont harass. You. can interpret that 
any way pu like. 

Again, to emphasize some of 
the things that I have been saying, a close up look 
at the area of Mile 310 where we have identified a 
whole series of potential impacts, these can only 
be appreciated by a prolonged study of the map which 
has been put in evidence. 

The caribou calve on the 
coastal plains and for the first 24 hours after the 
calf is born there is a very important period in the 
life cycle. This is when the cow and the calf get 
to know each other so well that when the cow joins 
a herd of 10,000 others the calf will inerringly 


fand 10S own mother and the mother the calf. This is 
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what the parent-yound bonding period. Disturbance 
then can, ‘but not always.an ‘be serious.) Once the 
calves are used to their mothers and have started 
nursing, the cows join together in small 
groups and as the fly season emerges the caribou 
in the north slope gather in immense herds, those 
white dots are caribou. That aircraft was flying at. 
the recommended height . This -one wasn't, but 
just to give you an idea of the immense herds 
of Caribou that gather ‘together during the 
fly season. DT think this large gathering is important 
biologically #2 bretisvethesvoldnquesbionsofaprotection in 
numbers. A given unit of land contains just so many 
mosquitoes and so many batiiies andy if sald the 
caribou are in the same place, they share that 
bunch of mosquitoes. If they are syvread out 
over thousands of acres, there would be far more 
flies in contact with the ee and the damage can 
be very serious. I have had reindeer, not caribou, 
but they are just a European species of the same 
form, killed by mosquitoes in experimental pens 
where they were unable to escape from them. This oe 
very good advertising for the tourist resource of 


the Northwest Territories in the summer time, so 


_belit. 


Then the restraints required: 

1. Avoid overflying caribou between May and October, 
in any event, remain above 2,000 feet. 
2. Prohibit harassment or herding of all 


species of wildlife by overflight. 






















Aa pentyl? esw jeune tanr” rey sh weit 
| $d .d nes ane eltt” « dipted Sebnumoses of iy 
| abied sanamli sit 26 sebt oe eoy svie 7 gat 
) edt passe tofiepos seftep sans: otic: 3a 
| snstzroqni at paivernteap spss erat) Anke ft Spin tt 
. at notsoetorq Yo Gotsesup bic aus ae +t ei ceokeorote 
| viet oe teurf eniagaos bral to sm mevip ae ss 
ats Ike ti Ons @oilajad ; ye Of ‘bne esos iupeom 1 
| tort? suetfe ynelt ,ecelg ome ede ot o35 its | 
iyo beers exe yons tI saat iipaes ei 
| oxen tet od bigow steiiz ,aevos: to _ebase wos 2006 V 
tes spsmeah ett Suis hae, arid no iw soataue at eeti? 
yodtte. jon , restates Set evad x - sat oo 
mse sft to selosqe anager se taut 
| acraq jadnnal-e, a mae re 
iia aid? .meada woo eee OT ere : 
to sowdaen sess we 4 quis 
of , amid < 





e 
; 
e 
fl = ge 


ALLWEST REPORTING L-TD. 
BURNABY 2, B.C. 























6218 
Templeton, Adam, Bliss 
Wilimovsky, Craik 


McTaggart-Cowan, Gourdeau 
In Chief 
Make every effort to avoid placing permanent 
roads where they will cross migration routes | 
of the Porcupine herd. 
Establish and enforce mitigative procedures | 
where caribou are using snow roads used by construc 
tion trakiic. 
Establish and enforce no hunting refuge two miles 
Or more on either side of the right-of-way and 
adjacent roads. 
Require monitoring of migratory caribou in the 
early spring so they can be identified before they 
approach an active construction spread. 
Prohibit harassment of bears from aircraft. 
Prohibit the pursuit of wildlife by power sleds. | 
Incinerate all garbage and store food securely. Do 
not feed the animals. It seems to be a Sign 


we have seen in the zoo ‘too. | 


The third concern is 





arteratcirzon of habitat. Alteration of vast 


areas of habitat occur each year through wildfire in 


forested areas. There are grounds to believe that 


these burned areas are less suitable for caribou 


though this is a matter of argument even among caribou 


specialists and that burns reduce the caribou capacity 


and generally improve the capacity for moose, so 


what is good for one ig apt to be inimical to the 
other. Fire also destroys the habitat for all 
forest wildlife upon which the trappers depend. 


Marten, fisher, wolverine, etc. Logging and 





clearing will have similar effects. 
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DEStmUuction- “Of “Porest” by 
any means will occasion decreases in numbers of the | 
forest inhabiting furbearers that I have mentioned, 
other species however, may increase, so the changes 
are not totally negative and one has to designate 


what the purpose is. 


The main environmental hazards 





to beaver, muskrat , polar bears, seals and whales 
are those arising from major oil spills. I have 
discussed these under bird impacts. Beaver and 
muskrat populations can be particularly vulnerable. 
in Tact, i-have suggested, it has been suggested 
that they may even be eliminatedfrom areas that have 
a dense covering of oil. Though there is some 


interesting new research being done by the Canadian 


wildlife service on the tolerance of muskrats for oil, | 
tT dontechavetthe results OfPthats *Sir,-"but I think 


that it will be avallable before the end of your 


hearings. 
What do we see as essential 


contraints then with respect to changes in habitat? 





1. Exercise every precaution against starting acciden 
forest fires. If they occur from manmade causes, 
as Dr..Bliss:referred yesterday, and other 
things suggest, perhaps no attempt at suppression 
is immediately necessary. Thakiis;.- meantnte 
say that if they occur from non-manmade sources, 
in other words, they were naturally occurring fires|, 
then perhaps no attempt at suppression need 


be made. 
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2. Keep logging clear cuts to 300 acres or less with 


strips left connecting the blocks of timber. 
This has been found to provide for survival of 
good stocks of marten for the trappers. 
Exercise wuruStal-precautions against oil spill, 
Surround all storage facilities with a wall of 
impervious material high enough to retain 125% 
of storage Capacity. 
Prohibit the discharge of waste engine or fuel 
oil into streams, lakes or the sea. 

May I now summarize my re- 
commendations regarding’ the mammals. 


Where caribou are concerned, the most important 


recommendation is to have an adequate monitoring 


program during the following construction in order | 


: 


to, -tirst,.be aware of the location of caribou 


concentrations and the progress of their migra- 


tions, to gain the data necessary to provide 


good regulations, to detect any changes in the 


Caribou population or in its reproductive success. 


Construction to cease prior to the arrival of 
the caribou on spring migration and the 


pipe trench to be filled during the passage of 


the herd. Similarly, autumn migration must be sou 


of the construction spread before construction 


Starts, or the caribou will probably be prevented 


from reaching their wintering ranges which in 
tradition they have been able to survive 
Blasting in quarries must not be carried out 


when the post calving herds are nearby, these 
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great post calving herds harassed by flies are 
extremely sensitive to disturbance. 
Prohibit hunting, trapping or possession of 
firearms by all pipeline employees, during both the 
construction and operating phases. 
Keep any firearms needed for camp protection 
sealed, and file a report with game authorities 
or the RCMP, whenever the seal is broken. 
This is to prevent inconsequential use of firearm 
in a camp for protective purposes. 
Prohibit and penalize harassment of wildlife 
by ,aircraft onswvehicles, 
Limit. allsaircratt ete a.minimum elevation «of 
2000 feet above ground and allow nothing less 


than straight level flight over any mammal 


concentrations. 
Dike all fuel storage facilities with impervious 


materials to hold at least 125% of capacity. 





Clean up spills: of fuel oil.on other chemicals. 
Contingency plans for cleanup are required and 
skilled employees must be available. 

Prohibit and penalize discharge of waste fud 

oils or lubricants on the ground or in water (all 
should be incinerated.) 

Avoid crossing wintering, lambing, and mineral 
lick areas of Dall Sheep with pipeline roads. 
Furnish with noise abatement equipment all noisy 


facilities «within .2. miles..of -the..Dal1l 





sheep winter range -- thereis only the one. 


14. Incinerate all garbage immediately or at least 
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In Chief 

: daily. Prohibit food handouts to bears, foxes, 

: wolves, etc. 

iS. Avoid timber cutting in areas larger than 300 

: acres or closer than five miles apart unless 

>| otherwise designated. 

°] 16. Establish a wolf management program with the 

| 

"| territorial authorities. 

a 17. Establish and enforce a no hunting refuge two 

: miles or more on either side of the right- 

EY of-way and adjacent roads, and I would like 

oat | to make particular emphasis here, Mr. COmmissioner 
x | that within this refuge, I would suggest, in 
a fact I would urge that trap lines which had been 
on occupied for the three previous years prior to 
= : construction be still permitted to continue | 
ei because these are part of the livelihood of 
: northern peoples. 

ve Now, to summarize the 
” potential impact of the gas pipeline on mammals. 
as Marine mammals, we really don't know enough to be 
ae specific. More research is needed and I hope it 
a will take place in connection with the Beaufort 

. 

aa Sea project which is proceeding. Beaver and 

| muskrat will be particularly vulnerable to oil 

. 

ar spills that are certain to occur. In the worst 

oe case, drainage alteration and pollutants can affect 
a 
i. only 2.6% of the beaver habitat and one-tenth % of 

« 
the muskrat habitat, so neither ofthese are 

‘ 

“1 significant figures, that is the actual construction 
e without the effect of relatively small part of the 
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habitat, so the construction itself so far as 


beaver and muskrat are @mncerned can be neglected. 
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Caribou could be seriously 
ne raeeas as a worst case example if no regulations 
were adopted or if regulations were inadequate or 
poorly enforced the Porcupine caribou herd could be 
seriously depleted aa five and ten years. Regula-v 


tions that prohibit hunting by pipeline personnel will 


also be necessary to prevent the decline in the 





population of moose and other animals. However, only 
about 1/4 of 1% of the moose habitat will be altered 
by pipeline construction facilities and some of the 
alterations will be positive, not negative. 

The flesh-eaters, the grizz- 
lies, the polar bear, wolverine, wolf, are vulnerable | 
to accessive hunting and den site destruction. They 
will be attracted by edible refuse, strong food 
odors, and in the latter circumstances some will be 
killed A quice of camp protection, even though the 
applicant's intention is not to do so and has been 


so stated. In treeless areas, bears and wolves are 





vulnerable to harrassment by airctaft. A decline in 
the grizzly bear population seems to be inevitable 

aS a consequence of construction of the pipeline. 

Wolf populations will decline in treeless areas unless 


regulations are devised and enforced. Dall sheep, 





especially the Mount Goodenough and Canning River 
population may decline owing to noise disturbance, but 
I think that with adequate protection, they will 

adapt to noise disturbance and will then recoup. 


That finishes my contribution 
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In Chief 

1 

2 on mammals. 

3 THE COMMISSIONER: Thank you. 
4| Can I just ask a couple of questions before we move | 
5 on; Drs "MoTaggart-Cowan? 

6 | Q A great deal of what 

7| you said related to the Prudhoe Bay leg of this | 
8 | pipeline proposal. I take it that whether -- I take 

3 it that if a pipeline were built to bring gas from 

190 Prudhoe Bay to Travaillant Lake that whether you chose 
sae the prime route along the coast or the interior route, 
i2 : you would intercept the migration of the Porcupine 
ie River caribou herd. 

| 
14 | A The interior route, the | 
15 | alternate route would intercept the migration. The | 
16 | coastal route would have little effect on the migra- | 
17 | tion but it would be -- it would lie close to the i 
18 calving grounds. In other words, it would be running 
L9 parallel to the migration. The nature of the impact 
20 would be different. 
21 Q Yes.’ You said that the 
ge Porcupine herd was one of the last four great herds in 
23 the world, as I recall. Are any other of those herds 
24 | in Canada? 
\\ 

25 | A Yes, two others, are 

26 | the -- in Central Northwest Territories and Eastern 

aa Northwest Territories. 

28 | Q And you said that the 

29 Porcupine herd consisted of about 1,000 animals and 

30 | that =- 

| 
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l In Chief | 
2H A 100,000 animals. | 
3 Q Yes, 100,000, forgive 
4 me, and I think you said that the people of the Northern 
5 Yukon -- Old Crow, Aklavik and Fort McPherson -- were 
6 | taking about 2,500 to 4,000 a year. | 
71 A esi: | 
8 Q And that does not deplete 
9 the herd. : 
10 A We have no evidence that 
TDL that has depleted the herd. In fact the evidence sug- 
Vesa gested the herd has in recent years increased somewhat 
R33 though the earlier censuses are not anything like as 
14 | intensive as the census that have been made under the © 
15 | sponsor's research, and under the Federal Government : 
| 
16 | of Canada. Consequently we have far better data now | 
17 | and we're not sure that it's comparable to the | 
18 previous figures. One of the problems we faced all | 
19 along is the lack of background data. The proponents 
20 of the project have certainly supported far greater 
2 level of research than has ever previously been done 
Digs in that area and we know far more now as a result of 
23 their activities and they must be given full marks 
24 | for this. We've got a far better base now to proceed 
25 | | than we ever had before. But it's difficult to know 
26 | what the trends are without the background. 
27 | Q Yes, oh yes; and without 
28] -- if the Prudhoe Bay leg is built, either on the 
29 | coastal route ‘or theinterior route, eee there are 





30 | rigorously enforced controls along the lines that you 
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have provided us with in great detail, for which we're. 


grateful, you anticipate the depletion, if not the 


extinction of the herd. 





A I wouldn't anticipate 
the extinction. I would anticipate the depletion. | 

THE COMMISSIONER: Well, thank | 
you. Well, where are we now, Mr. Templeton? | 

WITNESS TEMPLETON: Mr. 
Commissioner, we were going to tackle a little more 
-- perhaps a little vaguer subject than the animals 
and thei birds) ® and discuss: land .in,its+ natural state, 
and I think this would take about perhaps 20 minutes. | 
Dr. Wilimovsky has a watch that's calibrated to at 


least a tenth of a second, and will no doubt tell me _ | 


1f IT over—shoot. 


When you jet across Canada in 
an airplane on a clear day there's hardly a spot where 
you do not see the effects of man. The same is true 


of much of the Western Arctic and sub-Arctic. The 





hadibut and the sturgeon sand <thé*tbison and the;prairie 
wool , which is a prairie grass, falcons, and some | 
species of whales, all have been drastically reduced 
in my lifetime and that of my parents. Because we 
have changed the land so drastically in two genera- 
tions, it is encumbent on us to fulfill the respon- 
sibilities to each generation as trustee of the egies 
ment for succeeding generations. Let us not take away 


the options of future generations to study some land 


that is in its natural state, to know what -- that | 
| 
| 
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In Chief 

| 

| of wilderness. 

4 Many people are disillusioned 
S 7 with our society, its greed and its unnecessary con- 

6 | sumption of everything that's consumable, and its 

7 wanton pollution of our environment. Many people’ want 
8 to know even if they never set foot on a wilderness 

9 area that there is a place somewhere that we have not 
10 altered. A rancher in Calgary that I know has joined 
aa together with others in Canada and United States to 
is buy an inaccessible and unaltered hilltop in Montana. 
13 | They have fenced it off and taken away all means of 

14 | access that they could. There are no entrance gates, 

15 | and that man never intends to set foot on that land, 
16 | but he feels that it's important that somewhere is | 
| some prairie grassland that is not altered by man. | 
ite Of course the land won't aie 
19 static but it's important to him that the area is set 
29 | aside in its natural state. 

21 Wallace Stegner said, and 

pie I midukevtomquoterit: 

23 "Something will have gone out of us as a people 

24 | if we ever let the remaining wilderness be des- 
a> troyed, if we permit the last virgin forest 

26 | to be turned into comic books and plastic 

ah cigarette cases, if we drive the few remaining | 
28 | members of the wild species into zoos or to 

29 | extinction, if we pollute the last clean air | 
30 and dirty the last clean stream and push our 

\ | 













“ft | pada be 
} Seino ot 
? a 


IHVOII€ tned Sean he? a etedds yisaNES: % 
. | a 

























> ae 
d3 ni oxedwamok = fs 


oe a o 


, - ‘Eq || 
i we =) Vanaomrebliw te |e 
4 = ee i 
‘benokeullizib ets elqesq War Die $2 69s :  . 
~qo> yisezensna @9L bas booty ett pyteloos two diiw te). 


_ ) 
ati Das ,oldeaumenon @)ctertd asda yev9 to. noLsqme da. 


tdi efqoeq yas” ghernotivis wi to nolsuliog moOsneWw . 
) 


euentehkiiw 6 wo 2ood Jee seven vols SL. NOV wonst of 


| won avert ow edd Sxertwemom eoatd 5 si oteit taadd sets 


)beaiet esd word T aSyt3 fiep isd int wees A wbexotis . 10% . 

a i 
o> sesese herial Bae ‘sbent-at eseiso Htiw zadsepor pes 

| } ’ a 

| 4 @267a0M Mm qotitin betes isn Das gfdteneoosol me yod 4 


- 








to ees Lis yews tredet bom 720 4+i° beone? ever yedt 






a 





geten eoneyds on sxe erenl .~bivoo yet tone Beano 


, oD Sy 







2 &. 


brat tecy ao wot +04 oo uhasdal <seven Nat tend Bos 













a 


oi orefweeosa tend dastToqMs sie: sec Sloat of god 
spem ya Gorstle sen 4 jurg bos leantp Sizistq entoe 


yase +’ now bred oct earioD 720 


joe ei 6526 SAY Jods mid o2 sams soi 2 3 tod pitete } 


.oteie lensed esi at, shies, 


| bis .bise tenpete sosllsW s Lee - 
. es 3 atoup om sat: BY . < ss 
| slqosq o 28 ter Wo Fume enov eved Lliw paisitemoe" 4 - 
) snob 9d erertebDiwparaksite: edd tei tevs al Rhy = 
Yeoxe? piywiiv Geel ond simveq aw TL bean 

| ob rat he | baal mtood oimoo o20i hentd od ¢ sal 
. perbademos wish Hd airkxh ew Xt ,aensn 93 wsenta | 7 






a aes 
oo te a. bi tw acts be ete oun 


_ aru tiog ow ti nolsoakine 
; : -_ = 























ALLWEST REPORTING L1D. 6229 
BURNABY 2, B.C. 
Templeton, Adam, Bliss, 
Wilimovsky, Craik, Gourdeau, 
McTaggart-—-Cowan 
t in Chtef | 
2 paved roads through the last of the silence | 
3 so that never agin will Canadians be free in 
4 their own country from the noise, the exhausts, 
5 the stinks of human and automotive wastes, 
6 and so that never again can we have the chance to 
7 see ourselves single, separate, vertical, and | 
8 individuahk<anethe world, partcofetherenviron- 
9 ment of trees and rocks and soil, brother to 
10 | the other animals and part of their natural 
El world and competent to belong to it." 
12 | L don iti-itntend Eo gOginte yjtoo 
Lae much emotionalism regarding, Land ans.its matural 
14; state or show too many beautiful pictures. You have 
15 | seen many of them, but Ido think that it's probably | 
16 || worth illustrating a couple, one is the Little Belle | 
t? River atthat's timeits matural state of whitene Ne impact, 
18 and a natural marsh, both along the proposed route . 
19 | In discussing this impact 
20 of land in its natural state, we have used that 
m0" term rather than "wilderness" because many people con- 
de Sider the term "wilderness" means that it is the 
ao absence of all activities of man, and with sucha 
24 connotation no activities would be allowed. 
25 | We do not take that posi- 
26 | tion but we say that there is a fast dwindling supply 
at of land that is more or less unaltered by man, and 
28 any discussion of impact on the natural environment 
29 | should weigh the impact of land in its natural state. 
30 | North of the 60th Parallel the project will scar the 
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In Chief 
land with a right-of-way 120 feet wide and 1,300 
Miles ul Ong. LoawLl is bring a atotal of .8,000 men .and 
2,400 major pieces of equipment to the area. But 
compared to what will follow, this is a relatively 
minor effect, for the Mackenzie Highway has not 
already -- sorry, where the Mackenzie Highway has 
not already pre-set a corridor for other projects, 
oil pipelines, highways, possible transmission lines, 
the pipeline will do so. 


Onsen Sorry, i'm going 


backwards. I want to see as much land in its natural 


state as I can because there's not much left. 

This slide shows the full 
potential or worst case inter-action matrix with 
arrows pointing to the inter-action between land in 
its natural state and the presence of various project 


facilities. 
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i 

2] Divs’ short version of the 

om matrix illustrates the potential inter-action more 

‘ clearly. Changes in land use will not only bring 

° about changes in management policies, but also in the 

6 | intensity of management. Any level of management tends 

7 to shift the land more and more from its natural, self+ 

| | 

a regulated system toward a man-regulated system. 

9 Now I would like to elaborate 
10 a little more on the recreational use of land in its 
il natural state. 
le The Canadian north offers an 
13 excellent potential as a unique recreation base. 

14 As the demand for outdoor recreation increases, it can| 
a be expected to play a greater role in responding to ! 
= that demand. they Canadian north =should not* be 
1? viewed, however, as other areas throughout the rest of 
23 North American have been viewed in the past. It should 
9 . =e ’ 
19 be viewed as a unique and fragile environment capable | 
— of supplying a limited variety of recreational oppor- 
vas tunities and experiences that cannot be obtained 
ae elsewhere. 
a3 
| However, we have a dilemma. 
is 
a In aman-centred environment outdoor recreation is a 
al legitimate use of wilderness that benefits both physi- 
ee 
a0 cal and mental health. For some people a sojourn in 
8. 
ay the wilderness -- in a wilderness setting is the 
- 
ial ultimate in outdoor recreation. Thus to many recrea- 
VG 
aed tion-oriented people, any increse in the use of 
30 | ; ’ mah ay 
He wilderness areas for recreational activities sig tht ch 
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1 
2 | a positive impact. However, to those who are more 
3 nature-centred, the impact that the project operations 
4 and facilities will have in providing access to | 
5 wilderness areas for recreational uses will be Rugaees 
6 | Adietstrips ;,.noadspmandicleared 
7 | right-of-ways associated with the project could - 
8 | by providing easier access - assist in the immediate 
9 realization of some of the recreational potential of 
10 | the north. This may be construed as either a posi- 
i1| tive or a negative impact, depending on the priorities 
de | of the person making the assessment. 
13 | In our case, we are defining | 
14 impact as any action connected with the pipeline | 
15 | project that will permanently eliminate some form of | 
16 | existing or potential land use activity. Our main | 
7 | concern is to keep open as many options as possible for 
18 future generations. | 
19 | Perhaps we should now list 
20 | some of the sources of activities that cause envir- 
2H. Onmental impact. 
a2 Although there will be 
23 thousands of construction workers, it is the other 
=e personnel that concerns us. Senior managers, logisti- 
25 | cs planners, control surveyors, support staff, and 
26 visitors, to name a few, will generally be more widely 
27 | spread out and not as easily controlled. Many will 
zs have access to helicopters and fixed wing aircraft, 
25 and hence the potential to harass wildlife. 
30 | Another source of impact 
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will be the right-of-way cleared through the boreal 
forest. This unbroken 120-foot wide swath will be a 
permanent land-use commitment which to many people 
will reducethe aesthetic appeal of the land, affect- 
ing sight-seers, photographers, and those seeking a 
real wilderness experience. 

The next slide shows a 
typical seismic line that I imagine everyone has seen 
and actually it's viewed by many people as being a 
Sign of progress, and the impact is positive, but 
there are others who regard it as negative. 


Permanent roads along the 


Cleared right-of-way will become a permanent land-use 
commitment. Any permanent road, if it's accessible to 
the public, will remove that area from future wilderness 


use. Any temporary roads could have as serious 





effect if they continue to offer passage to vehicles 
after the construction phase of the project has been 
completed. Any road use will conflict with the 

pure wilderness, concept. 

Permanent facilities will be 
another source of impact on land in its natural state. 
Airfields, apart from permanently commiting the land, 
will intensify activity in the area if opened to the 
public. Compressor stations, too, will permanently 


commit both immediate and surrounding areas because 


of noise and visual impact. Similarly, wharves 





which create access and cause a visual impact both 


upstream and downstream along river, and cig oe 
| 
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facilities, though they would offer only limited land 





commitment, would have a great visual impact because 


they have to be located on high points. 
The areas in which impact 
will ibesemost severe are the unique Yukon coastal plain, 


I don't think there is anywhere else in the continental 





\ 


' 


part of Canada that has this type of land form. 
Another area is the area north of the Porcupine 

River in the interior alternate route, and this slide 
shows the Old Crow Flats. This is the western edge 
of the Mackenzie Delta at the base of the Richardson 
Mountains across the undeveloped areas along the 
interior route west of Fort McPherson to the Yukon 
border and across the west of Travaillant Lake to 


the Arctic Red River. This particular photograph is | 





at the base of the Richardson Mountains. | 
Then there is the white uprer| 
canoe route on the Rat River from Simmit Lake to the 
Mackenzie, Delta, and, because of.the proposed compressor 
station No. CA-09, and facilities at the mouth of the 
Rat River, this photograph is along the Rat River. 
Again all areas where pipeline 


activities would destroy or severely alter or interrupt 


the movement or behaviour of big game. 





IN summary, we feel that 
the major impact of this project on land in its natural 
state is that it will bring along other major ee eee 
and hence the invasion of wilderness by more men and 


more machines. 
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That the project will be | 
followed by others is clear from the present trends. 


Canada has a great demand for energy and is probably 


unwilling at this time to reduce its energy-consuming 





machines, to say nothing of modifying its heating 
needs. Thus athereaisia development-orvented accelera- 
tion in the energy field, acceleration that would be 
difficult to retard; even stabilizing the present 


consumption rate would be a major change in our history. 





We have assumed that the 
Government of Canada wants to develop its oil and gas 
resources in the north. As evidence of this policy, as 
Government of Canada has encouraged gas and oil See se 
ation since the early 1920's by granting petroleum | 


leases and granting permits for thousands of miles of 





seismograph exploration lines. IN addition, the 
Government of Canada has taken a substantial equity 
position in Panarctic Oils Limited, which is exploring 
for gas and oil in the polar regions. One can only 
aseume, Since there is no prospect of using these 
resources in the north in the foreseeable future, 
that the present federal policy is to transport the 
petroleum resources to southern markets. This project 
is thus viewed as a link in a chain of events which wil 
gradually reduce the supply of land in its natural 
State. 

The Board recognizes that 
wilderness areas in their natural flora and fauna are 


rapidly diminishing and unless some developments and 
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actions are controlled, there will be nonorthern areas 
without oil drums, tin cans, broken down vehicles, and 
Cigarette packages. 

Man has begun to realize that 
more and more the real values of life are those tied 
with nature, and that in order to cope with the pres- 
sures of the modern world we need to escape from it 
and re-create and re-vitalize our spirit by communing 


Whtn the natusal world. This natural world or land 





in its natural state is thus related to our health and 
our well-being. As the pressures of exploitation, 
urban violence, development and population increase, 
how much of land in its natural state will be left 


to the benefit of future generations depends on what | 





we do now. We are not pleading for a halt to popula- | 
| 


tion and development growth, but rather our plea is 


one of land use planning. We believe that this is the 


only recourse which can guarantee that some land in 
its natural state will be passed on to future genera- 
tions. 

The Board accepts the 
principle that this generation of Canadians has a 
responsibility to pass some untrammeled wilderness 
to future generations, land where the environment is 
in a state of natural balance without man's machine- 
induced modifications. 

What is needed now is a new 
attitude towards development. We must cultivate the 


attitude that, when we are considering developments 
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of only immediate benefit, we must also weigh the 
need to preserve environments in their natural state 


for future generations. 
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IN conclusion, as far as 
the limited supply of land in its natural state 
as an environmental component is concerned, the impact 
of this or any other project is negative. 


Mr. Commissioner, that is 





the end of that section and I wonder if we 
could adjourn now and come back after lunch because 


we are running a little behind time and we would 





like to, if you don’t mind, treat some more subjects 
this afternoon. 
THE, COMMISSIONER: Certainly. 
Well, what about say, coming back at 1:30, would that 
be all right? | 
All right, we will adjourn 
upeait dss 305th Thankeyvour. | 


(PROCEEDINGS ADJOURNED TO 1:30 P.M.) 
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1 tn ‘Chet 
4 (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
2 MR. CARTER: Mr. Commissioner, | 
“| before we begin I'd like to respond to an undertaking | 
> | which we gave on May 24th, found at page 5938 of the 
6 transcript. It's related to the studies that are to be 
7] carried on this summer with respect to the cross- 
. delta alternative and the est of Fort Simpson route 
4 | change. I've got a list of the studies that are being 
oo undertaken, and the probable completion dates, and 
aim | I've given copies of these to Mr. Templeton, who was 
= interested, and have copies available for the other 
13 | participants. 
M4 Firstly, the geotechnical 
ca studies with respect to the cross-delta alternative | 
=| are expected to be completed in final report form 
17 | by the middle of the summer, this summer; and geo- | 
ca | technical studies on the Fort Simpson route change 
| are expected to be completed in final report form 
sis by September, 1975. The environmental studies, I am 
ie advised, sir, with respect to both cross-delta and 
cay | Fort Simpson, will take longer to be ready because 
sia the people in the field will be there throughout the 
aa summer and as long into the fall as possible; but 
=e their recommendations and conclusions based upon raw 
saa data and draft reports will be available prior to the 
si end of L975. The final Svsees:, however, will not 
aa) be available until early '76, January or February. 
a THE COMMISSIONER: Thank you 
Rhine very much, Mr. Carter. 
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MR. GOUDGE: Mr. Commissioner, | 
I take it, Mr. Templeton, you're prepared to resume. 


WITNESS TEMPLETON: Yes. 





Mr. Commissioner, I would like now, if Mr. Gourdeau 
could speak on land and the northern peoples. 
WITNESS GOURDEAU: Mr. Commis- 


sioner, in the murse of its environmental studies the 





Board has looked into the native use of resources. It 
has not made any field studies, except for a one-week 
trip to native communities of the region,but it has 
used the mast recently published data on harvesting 
activities in the region. The data reveals that about 
170 hunters-trappers still draw their main revenues 


from harvesting activities in the Mackenzie region, | 





and more than another 500 draw partial revenues from 
Same activities. The total revenues average $1.5 
million per year. 

The main results of the 
meetings we held with the people of the region were to 
confirm the fact that the significance of the land is 
not and by far limited to its economic use. Consequen 
tly any prediction of the impact of the proposed pipe- 
line as it affects the land, must take many factors 
into consideration. Our reflection on the human 
impact of the pipeline is thus limited indeed. 


I will, after a few prelimin- 





ary remarks, try to explain the rationales that have 
presided over our conclusions which appear in Volume 


1 of Exhibit 135, as to the short-term and the long- | 


| 
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term impact of the pipeline on northern native people. 
The land that Carson Templeto 
has just described this morning has a very special 
Signification to those who have inhabited it for 
Millenia; a signification that it is impossible for 


an outsider like me to accurately assess. Only those 





who are living the northland and in the northland 
could express the exact nature of their feelings. 

But their attitudes towards th 
land are a visible phenomenon that an observer from 
the outside can interpret. This is, I think what 
one is able to do when, year after year, he comes in 


touch with one or another of the northern native groups 


-—— 


His first observation is that the 
land is a word that defines the total bio-physical 


environment. It is the trees, the frozen soil,the 


$$ }— 


wind, the water, the birds, the fish, the mammals, etc. 
His second observation is that 
when this land is generous in game, in furs, in pelts 
and in meat, deep satisfaction and contentment are 
obvious everywhere in the native villages; when the 
land is ill-tempered, and when its cycles of productiv- 
ity are capricious and unpredidable, deception and 
concern become a generalized Subject of conversation. 
His third observation is that 
while there is in all that an important element of 
economics, this element cannot explain everything. Far 
from it. Those who do not need the land any more to 


Survive economically seem to be equally concerned about 
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the behaviour of the land, especially if they still 
live within a native community. 

The observer can then conclud 
as I do that the land-man relationship occupies a cen- 
tral place in the culture of the native northerner; 


Civeatern Lact it is. ‘the specific characteristic of his 





identity. Through this relationship people recognize 
themselves and generations meet together. Land-man 
relationship is a cornerstone of the native society. 
It is recognized that in the 
last few decades the economic dependence of the nativ 
towards the land has been evolving in many parts of 
Northern Canada. In the area to be traversed by the 
proposed pipeline, the proportion of native people 


depending on their harvesting activities to survive, 


and generally their degree of dependence, have both 
decreased. This is partly due to the population in- 


crease in absolute terms and to the new needs brought 





into the north by southern models and standards. How- 
ever, it is also due in all likelihood to some 


unpredictable variations in the fur market and in 


biological cycles, and to other reasons. I will come 


back later to that subject. 

For the moment what I want to 
retain is that the significance of the land to the 
native northerner of the Mackenzie and Old Crow 
regions goes beyond its economic meaning to them. 

It is an essential part of themselves, in that it 


underlies their philosphies, their thinking, and 
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their reactions to life. There could be some excep- | 
tions, some native northerners for whom the land-man 
relationship would have been replaced by another one; 
maybe there will be many more in the future, but in 


my mind these will remain individual cases for quite 


long. 





The short-term impact of 
pipeline construction. In order to predict the nature 
of the impact in the short-term, one must first try 
to see if and how pipeline construction will modify 
the land inhabited by the natives. 

The second question will be i 
and how the pipeline construction will modify the 
relationship of man to land. 


The construction of a gas 


pipeline, even buried underground will certainly 
modify the land to a certain degree. A stretch 100 


feet wide over a distance of 1,500 miles cannot but 





modify certain conditions of the land. Some animal 
Habitats will bespart ly. destroyed inthe. right-of- 

way or in the vicinity. On the whole, though, biologi- 
cal studies performed in the area have concluded that 
damage could be limited to a very low disturbance of 
the wildlife, provided the right precautions are 

taken during construction and not significantly 


effect the biological stock. 
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eae The main threat pipeline 

construction will’ present to the land is that 
it will result in easier access to wildlife and, 
consequently, significantly enhance the possibilities 
of over-exploitation of the biological stock. This 
accessibility will become a new permanent characterisitiic 
of the region especially in view of the construction | 
of the airstrips bordering the right-of-way at 
each fifty miles. This will be an important feature 
of the longterm impact of the proposed pipeline 
when airstrips will become open to the public. This is 
after the construction. 

myPcthe siowiy erm, that | 
is, during the construction™péeriod> but now "I “am talkin 
about a period of construction that will tase Potente 


like five or six years and not a period of 


construction thatyou were alluding to yesterday when 





you mentioned it could extend to twelve years. °'1T 

want to say here that of course many of the things 
; : 4 then ‘ 

I will say will be changed in terms’of impact. 


The proponents of the pipeline have stated 


that they would exert tight control over the use 





of their facilities for hunting, fishing and 

Similar activities by their employees and 

third parties. Supposing they discharged their res- 
ponsibilities reasonably well in this regard, 

and supposing that governmental authorities 
rigorously assumedtheir Supervisory responsibilities, 
it can be forecast that alterationsto the land will 


not be significant during the 5 or 6 year construction 
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1 Wectodsineterms OL Lt$ foual biological productivity | 
- in the area to be traversed by the pipeline. | 
3 It is assumed that the native 
4 people themselves will not take these new 
5 opportunities to overexploit the resources. In 
6 | the caseof semi-professional and professional 
7} hunters, it is a reasonable assumption to make, | 
y I believe, but it should not be taken for 
9| granted that among the other natives that everyone will 
10 behave properly; an informative campaign led and con- 
11} ducted by native elders through the villages and towns 
12 | in the vicinity of the right-of-way will be important 
13 | to insure thet collabDoration of everyone. | 
14) The second question to be bosed 
aa pertains to the alteration of the native Land-Man relat- 
16 | ionship to be caused directly by the pipeline construc4 
17 1 On. 
18 From an economic point of 
19 view a Significant number of jobs will be open to 
20 | native people. In fact, during construction almost 
21 every presently unemployed native of the male 
22 labour force in the region to be traversed by the pipeline 
23 could fand work during, conetruction.. This kind of | 
24 work will be of a temporary nature and the pay will | 
25 | be high. Its attractiveness to many people should 
26 be strong. ‘Those who will involve themselves in 
oa pipeline construction will doit for more than one | 
ae reason. To some this will appear a good way to bring | 
en in cash revenues that can supplement their 
Jal seasonal bush earnings; it can be expected that such 











isnolassiosg beth! Lansinuphpaei bere aiaiE 
,aiem ot soitquuses oldenogsst ei 3t ,exesnud 

| rot edet ed som, Aitiode 3 gud ,evested.t 
f Liv Sroyvreve sadd asvisan teiso edd proms, Jei? betaszp. 
| “neo bas Bel npisgqmac ovideurcotee na tyiuseqosg svsded 
| enwovt its, espsiliv eds dpeoids arable syissa yd besoub 
| jnstrogni ed {liw yaw-—lo=tlbit eit 20. yziadoiv edd )nd 
-quayzeve Ro nolgszodsiloo Jedd s2veni of 

beeoc, s.cv noisesup. boooes aT ; : VA = 
=tala: cov-bned svitan edd Io apidsyetia, eft 023 eqteszeg 
touysenom enilegtia ads yd ylesegte beauap ed of qidanoi 
a >) -ftods 

40 snieg, vimoners 26 mond. 1, > = mPa 

ot Mego ed iLiw.adot, te aedmum:  gnapiaiapie s- = 
sJomis mektoutsesos pakayh: raat id foviiainaatt 
elem edt 20 evidea Deyolqn ae 
snifeqia ats yd beksever2 sd oF abapiex ods heen 


anal % acenisenacnenen Se ee ae 














ALLWEST REPORTING L.TD. 6246 











BURNABY 2, B.C. Templeton, Adam, Bliss 
: Wilimovsky, Craik 
McTaggart-Cowan, Gourdeau 
in Chiet 
s MOLAVatioOn will be found particularly ain the 
: small native villages. By others, work on the pipeline 
‘ construction will be regarded as yet another occasion 
‘ Lor Landing new job Opportunities of the kind that the | 
E southern-oriented economy brings to the native 
my Northerner. This motivation should be found particularly 
‘| in bigger communities such as INuvik, 
fl Fort Smith and Fort Simpson. 
‘ Mest or the gattver category 
a have already abandoned their day-to-day relationship to 
the land, although this does not necessarily mean that 
se they have become indifferent to the Land-Man 
ae relationship or that it is no longer -—- 10, has 
oe no longer any significance tO them. But thease 
ag continuing to work on the pipeline should not produce | 
aie | any edditional Signiticant effect on their relationship 
a to the land. They are now used to taking what is 
- being offered to them and make the best offit. Those 
sie among them who will be satisfied enough 
Withiechicl: work ito ustey with at; will find an 1t an | 
opportunity to help themselves and their 
aa families. Will they be in the majority? Maybe 
= not ... However, in view of what is currently going on 
i | in (Other parts, of Che Canadian morth , namely one 
ot Panarctic venture in the Canadian Archipelago, I think 
at the number who are satisfied could be a sizeable one 
is if proper appreaches were taken by the employer 
“4 for what concerns their recruitment and their requirements 
= as individuals and members of their families. 
evened As to those who will consider 









































xi a 
oh pave? lt beanie 
partecia ait - fio eat rerisd ys “saopalliv oviten ema 
| kotesesc setsnak ade nat a ee 
edd oat? Sate afd Tor esksint 

avitan ait 93 epniad chests aaa 

yiaaivessté—¢ brie? od bivods aojiavizor efi? .temusittrot 

| SiveAt es dove eeLstnuimos t6ppid-at 

| cove $208 Bas dina $204 
Yi6oes6> setiel StF To seo aa as) aoe 

. ps uinenoitsier yeb-oe~Yyeb rss befohusds ybsdals eved 

| fons 265m yliisezeosn ton eeot eid? dplodiie ,basl ens 

naM-Snac ed of tneyvel?ibal emoved sved yods 

ast 34 --  Yepnet on af i tedd xo qidenotisies 


— eo 









aieit «=6-tua Ss /meria «© soneobisnoie yas zapaol on 
souberq Jon biuode griifeaia oft no dow oF priiveiings 
eomaesiates xisd? to 2607s Sass ltingte tanoisibbs “Yn 7 
ei seny prided of B84 wom ata yeniT “bast sat oF 
ononT .sAfo teod end sain Bas weds 92 Berstto prised 
ipyons Bebtulase od. Lidw odw atedd proms . 
as gt nd Bnit Lliw ,3i iw ite od Atow ‘tied? titty 
xtedd Bae sovisamonds! qtnd og yvttudsaqo 
edyam ‘ytizotem sdy nivad yous TLiW “poh ims? 
bird ofatap yf tao eb senvito Wel ak 
| ont ‘hain heserhcaneintecs 


dasit h (oes Sy iit: 


ALL WEST REPORTING LTD: 


BURNABY 2, B.C. Wilimowssky, Craik 








1 
~ 














6247 
Templeton, Sdam, Bliss 


- McTaggart-Cowan, Gourdeau | 
In chief 


pipeline work as a complement to their bush revenues, | 
the impact they will feel could be diverse. The in- | 
teresting wages they will earn will be partly used by 
some of them to better equip themselves for trapping, 
hunting and fishing; this should be the case particu- 
larly for those who are 30 years of age and over, and 
are considered as semi-professional or professional 


"hunters. Under that age, though , it can be 





expected that many could have difficulty returning to 
traditional activities as a basic occupation after a 
few years of involvement in waged and salaried jobs-- 
that is, if nothing changes in the Government's approa¢h 
to the intrinsic value of the Land-Man relation. | 
Among the professional hunters 


and trappers, there will also be some who will abstain} 


| 

from joining in pipeline construction because of | 
its incompatibility with their basic traditional 

| 


activities or for other personal reasons. They 
could suffer an indirect impact form pipeline on- 
struction in that their revenues could look 
relatively small as compared to those gained by yea 
of their -emuttglevee group or family who would be engaged i 
pipeline construction work. The prestige attached to 
an activity because of the revenues it engenders is 
something that exists amoung the natives also, 
especially among the younger generations who are 


exposed to southern styles and standards. The 





economic value of the land-man relationship has 
to be maintained at least to a certain degree, to retain 
| 
its total meaning among the native Northerners. 


Fromthe cultural point of 
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J 
view the Land-Man relationship, important as it can 
be from the economic point of view, cannot be 
; defined outside of its cultural and 
, Spiritual context in the case of the native northern- | 
: ers. Most of their legends and traditional religious 
4 rituals are repletefith reievences to climates, 
f to terrestrial and aquatic mammals, to fish, to birds 
- and to the soil itself. 
: Among the cultural vestiges 
* buried by time in the ground, some will most probably 
a be uncovered on the occasion of pipeline construction. 
ih Already some learned representatives of our society 
a have pressed the authorities for assurance that arti- 
- facts and other remains will be properly handled | 
a and salvaged. The proponents of the | 
= pipeline have stated | 
a their intention to positively contribute to the oiseeee 
= of recovery. All concerned parties seem to be convinced 
- of the possible contribution that identification of 
Sa old sites and salvage of artifacts in the region coul 
“a Nave an tracing back the history of Man. More 
“ than others, the native people should be proud to hav 
5 
i" fragments of their history thus reconstructed. 
AeA! 
si in spire of that, the real 
ey impact of this 42s difficult to foresee in its entirety. 
6) 7 Fan| 
se Surely the old sites that are reconstructed will 
. remain in the North and thus contribute to the 
. recognition by the native people of who their 
: ancestors were and what they 
——-. eres This aspect of the impact is positive. On 
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tie Otherenand, 1f all important. artifacts that 
tell the long history of the people are transported 
to southern parts of Canada to be displayed in 
museums which are de facto, in accessible to the 
northern natives, the impact would be quite negative. 
Indeed, such a procedure could not but be viewed as 
a spoliation of their land and of themselves. 

But there should be enough 
influence brought to bear in order that archaeological 
findings in and along the right-of-way are 
displayed in the North. This would be a golden 
opportunity to build small museums where authentic 
historical collections could be seen and gradually 
completed as further discoveries were made, and 


from where some of the collections could be 


circulated throughaut Canada, It would be unfortunate, 


if this opportunity were missed, particularly nowadays 
that there are so many pledges that the north 


must be livened up and not kept dormant. 
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oa The probable reaction of 
3| the native people to the pipeline construction. What 
4 I have been saying refers to what could be called the | 
3 objective factors, those pertaining to the nature and 
6 the quality of the intervening factors. But in the 
7 final analysis, the most important question to Ridvess) 
8 | in the case of the short-term impact assessment of the 
9 Mackenzie Gas Pipeline construction is how the native 
10 | people are likely to react to it. This question 
11} could seem to be difficult to answer in normal develop 
12 | ment schemes. But the construction of a pipeline in she 
13 | Canadian north cannot be viewed by the natives as a 
14) normal development, and this is so for four main | 
15 | reasons. ! 
16 | inenteeat One 1S Cleat UntliIc 
| 
17 | recently the native people considered that their | 
18 ownership of the land was not questioned. They could 
i decide by or between themselves what part of the land 
20 | they would use for trapping, hunting and fishing, the 
21 Only activities economically rewarding in the north. 
22 The outsiders who came, first the traders and then 
om" the missionaries, did not try to intervene with these 
24 | accepted prerogatives. True, in the last 60 years 
25 | things have gradually changed, but it is only in the 
piel last decade that some of the natives started to realize 
27 that outsiders could use the land for other purposes, 
28 like mining and exploration, and that these new acti- 
29 | vities could limit their perceived ownership of the 
30 | land. 
| 
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2 || The second reason is that, | 
3 | through better knowledge of consequences of new 
4 development gained from observing mining, hydro - 
5 | electric and exploration activities, the northern 
6 | natives can perceive the eventual effects of the | 
7 dominant socrety"s use of*northern resources. * It 
i 
8 | Means the gradual disappearance of animals and the 
9) Suppression of traditionad+ activities. Since the-Land 
10) Was thé only® possesion’ they had in the first place, 
Mi what will be left to them? 
| 
12 | A third reason is the 
13| experience that the Alaskan natives have just been 
14 | living and of which northern natives of the region. are: 
is | well aware. Before the huge development of the petrol-| 
i 
16 | eum reserves could go on in Alaska, the U.S. Govern- | 
| 
at ment found it necessary to come to agreement with the! 
18 | natives, to recognize their entitlement to one-third | 
19) of the state, and to recompensate them for what it 
| took as public property. Moreover, this historical 
21) event has just been followed by the agreement in 
22 principle reached last November by native northerners 
23 and the Quebec Government, with the blessing of the 
24] Federal Government of Canada. 
25 | A fourth reason is the 
26 | Nishka caSe, the net impact of which I think has ie 
27 force the most skeptical policy-makers to re-examine 
28 | their one-sided interpretation of the aboriginal | 
29 | rights. Leaders of northern native, northerners 
30 are aware of this, as well as their consultants, and 
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it has added a strong element in their plea for the 
recognition of their own aboriginal rights. 

Under these circumstances, 
it can be expected that the settlement of the native 


land claims will act as a determining factor in the 


amipect Off papelane, const muction. on, the, northern, native | 


people in the Old Crow and Mackenzie regions. 

If an equitable lan d claims 

the ,permit is given and 

settlement is not agreed upon before the construction 
starts, the native people will most probably react 
quite negatively to the pipeline, as a group. Their 
common feeling will spread among individuals, as it 
did in the huge James Bay project where even the few 
Indians who had joined construction work of Hydro- 
Quebec in the earlier stages, eventually decided to 
withdraw. Today, none of them are working on the 
project and the situation will remain like this as 
long as a final settlement of the land claims has not 
been achieved. Moreover, it is far from being assured, 
in my mind, tnateathe.parLicipacton of the indians in 
the James Bay project will not have been irremediably 
jeopardized in the short-term because of the delays 


in the reaching of an agreement on the settlement 


of the land claims. 


However, the merit of the lan 


claims settlement will not be principaly to involve 


natives in the pipeline construction. Neither could i 


be expected that its acceptance would automatically 


attract them to pipeline work. A Joe of other factor 
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will enter into consideration. The real effects of an 
equitable settlement are indeed much broader because 
of the connotation such a settlement has in terms of 
their dignity, liberty, and other human and economic 
considerations. The natives consider the settlement,| 


as many of their teaders have repeatedly said it, as 


a major instrument permitting them to play an active 





role in their own evolution. In that perspective 

it can be forecast that the settlement would allow the 
objective factors of the intervention to fully play 
their role during the construction phase of the pipe- 
line, i.e. the new jobs created, to be partly filled | 


by native workers; the training opportunities to be 





taken by a good number of them; the ancillary enter- | 
prises to attract those among them who want to join in 
the mainstream of North American economy. 

Conclusion. Our Board has 
cncluded that in the short-term the overall impact of 
the proposed Mackenzie Pipeline on the northern native 
residents would be positive, provided an equitable and 
satisfying land claims settlement is reached before 


the construction starts. 


As for the other impact 





predictions made by the Board, this one was made in 
consideration of the fact that the pipeline company 
will abide by its pledges; in this case that it 


will prevent any destructive action with regard to wildy 





life, and that it will respect the cultural and social 


requirements of its. northern native employees. 
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To what degree will the short 
term impact be beneficial? This, we think, will be 
directly proportional to the practical attitudes 
adopted by the three parties involved: The company, 
the yovernment,and the natives themselves. 

For instances, if the company | 


establishes patterns of recruitment that fully respect 





the natural prestige of native leaders; if it adopts 
certain procedures to facilitate the relations of its 
native employees with their families and offers a 
flexibility that permits those who want to continue 
their harvesting activities and still be able to find | 
Wolk 1h thei" idle time wait the pipeline’ construction: 
if it puts into effect certain mechanisms that will | 


permit its native employees to save money, then the 


degree of the positive effects could be significantly 





augmented. 

As well, the role of the 
governments will be important. If they find a way to 
give meaningful responsibilities to the natives in 
a certain number of supervisory functions; if they 


Support the efforts of native co-operatives and other 





enterprises that will try to draw some benefits from 
the pipeline construction; if they give special and 

urgent attention to helping native communities profit | 
by the infra-structures put up on the occasion of the 
pipeline, they could also significantly increase the 


degree of the beneficial impact. 


The long-term impact. The 
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2 nature of the long-term impact of the pipeline is 
3 a theoretical one. In practice the long-term effects 
4 | of the pipeline will surely not be confined to those 
5 | of a trunk line laid down in the ground. Eventually 
6 | the effects will be those of a tree, or a double tunk 
7 | also, the branches of which will feed a series of i 
8 | industrial activities that will change the whole phy- 
9 Sical and economic pattern of the region. In the 
10 | process the native use of resources will occupy a 
ul diminishing place in the economy of the people, and in 
ft all probability the number of native harvesters will 
i3 | stabilize at a level commensurate with biological 
74 | productivity, and largely dependent on the policies 
15 | set up to maintain the harvesting activities economi- | 
16 | cally feasible. Assuming this kind of future trend, it| 
7 | can be expected that an increasing proportion of native 
18 | northerners will be involved in wage and salaried 
19 activities, in enterprises related to general northern 
20 || development, in technical skills and in professions 
27 of the type found in the general economic and cultural 
ye) life of North Americans. 
23 To predict the quality of the 
24 || long-term impact of the pipeline on the northern people, 
25 | it would be necessary to know how the various forces 
26 | of development will interact to affect the condition 
27 of the northern man, and then try to assess his long- 
28 | term reaction to the changing situations. This is 
29 | largely impossible because too many unknowns are 
30 | confronting us, and it.is why the. Board concluded 
| | 
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that the quality of the long-term impact of the pipe- 
line is impossible to predict. 

However, thee exists a 
consensus among the observers of the northern scene, 
including many native leaders who have repeatedly 


expressed it, that in the main the quality of the 


long-term human impact of northern development will 





depend on the possibility of native people playing 
an active role in it without’ Losing their “cultural 
identity. Any abrupt departure from this general 
approach would mean uneasiness, maladaptation, 
frustration and conflictual situations, the effects 
Of whirclr could@last-tor*qurce sa thong periodMof time 


as it has happened at other latitudes in North America, 





It is reasonable and realisti¢ 


| 
| 
to expect that in their acculturative process, which | 


is already engaged and will be precipitated by the 
pace of northern development, the natives could retain 
their cultural identity or at least the essential 


characteristics of it. I’ do not “think the answer can 


be a Simple "yes" or "no". 
There is nothing in the 
cultural identity of a people which forbids it to 
enange. On-~the -contrary, ‘any human*+Gulture seems 
£O-contain, In irtself£~anr inherent capacity’ to ~evolve 
over time. But when the culture loses its main 
characteristics all of a sudden under pressures fro 


outside, it does not evolve, it is broken. There 


is a term commonly used to identify this phenomenon, 
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"cultural genocide”. When sa,culture .gradually acquires 
the elements that permits its tenants to adapt to 
changing realities it is called "cultural evolution". 
There is a big difference between these two phenomena 
and it essentially relates to the timing element. 

When one looks at present 
northern development, one cannot but be struck by the 
fact that its pace will be more and more effected 
by considerations that did not exist just a few years 
ago. In Alaska, environmental considerations and 
land claims settlements have caused considerable 
delayotanethe Granting, Of .gpermit..for ,.01 1 utuansporta- 
tion; inCanada the requirements for environmental | 
studies and for consideration of social and cultural 


issues have also caused the postponement of important 


decisions concerning northern development. I think 





this new trend is irreversible, and will give northern | 
native people an opportunity to evolve gradually 
rather than cause them to disappear culturally. 

A fundamental condition for 
the gradual evolution of the native people will be the 
preservation of the land-man relationship, not just 
because it represents today a basic cultural element, 
but because of its predominent role in the integral 
development of the north. Indeed, the interest of 
Canadian society in protecting the environment could 
be best served by an approach based on and fully 
respecting the long-standing relationship between the 


native man and the renewable resources. 
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Of course, such an approach 
would cag i@zor"’a Gangtbterrecognitionroé the role of 
the northern natives, both as harvesters of resources 
and as managers of wildlife. It would have to be 
supported by Statutory rules ensuring those who want 
to continue their harvesting activities, within the 
established limitations of biological productivity, 
of a minimum guaranteed revenue. It would have alsc 
to be supported by new practical educational options 
permitting northern natives who wnt to engage in 
resources management to do so. 

I have tried to cover some 
aspects of this approach in chapter 11 of our Volume 
4 of our Exhibit 135, and will not repeat that here. 
I just want to conclude that amayg the active roles 
that natives can play better than anyone in the 
integral development of the Canadian north is the 
role that pertains to the management of the natural 
environment. If our society allows them to play that 
role, the -land-man relationship which is an essential 
value of their group culture, will be perpetuated. 
If our society does not, and if we content ourselves 
with policies that would induce northern native 
people to profit only by salaries and wages offered 
on the pipeline and other southern-oriented develop- 
ments, the consequences could be and will be, I 
think, the disappearance of native culture over the 
rext ‘10 ‘ore years (‘Thank you. 


THE COMMISSIONER: Thank you, 
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l In Chief 
2 | Mr ,..Gourdeau, Before you move on, Mr. Templeton, mee 
3 | I ask one or two questions of Mr. Gourdeau? 
4 Q You mentioned James 
a Bay,, Six. Are there any native people indigenous 
6 to the James Bay Area employed on the project? 
7 A Not one last week when 
| Pelett.. They alt disappeared because it was to manifest 
9 their solidarity, their group solidarity. There are 
10 | also native people who also would like to join then, 
11| they need the money, and they know that people who 
12 | are supervisors there and everything are not discussing 
is | their land title, it is to the government to decide 
14 these things with them; but it is part of their rejec- 
15 | ton of the intervention until they have been satis- 
16 | fied and they want to be recognized as having special | 
17 | privileges of what they call land rights. | 
| 
18 | Q How many men are employed 
19| on that project? 
20 A At the present time 
21| there are 2,500 peopleyeand! iteis growing gradually 
22 | during the summer, it should growoterabout 5000, 
23] Q What about the agreement 
24 | in principle, if that is what it was, that was reached 
25 | last -- 
ao} A 27th of November, 1974, 
| It is -- well, I think thre are two Main parts in 
28 this ..vhere sis, the money part which is 150 million, 
29 | for, over a certain period of time, and a second part 
30 | which is quite more important, of course, for the 
i 








\ 
: ,foselque? .xM yao Svom LOY e1oltea 
| 


susebt0d: 2M 
cysetrc® «aM to enoitsenp owt Zo! SHO Aes t 
eemst be noha BOL 58 Ler wid' une 
ayornapibai sfqoeq svissm ye eros extA .-,ate Ysa 
¢tostorg st no beyolgqme nowt yed gomel oft, oF 


motw geew cteeli ono Jov 4. 


. ; 
Hastings oF BSW 4i aayeced bemseqqeeth Lis yedT. dist 4 


: 
i 
H 
1 


innieeuoes 


' 


ex6 exort vi bxebiloe quoxzp <ioit »ysixsbiloa, tisds 


ynads o+ eatbt Binow oels ofdw siqosa evisan ols 


oHw siqgosq tadfoword pels bas .yenom sit been yor 


nLor 


6 don. ois paratyaeve bis sratd stoatvieque 816 
ei +i ,sfstd boat ated? 
gnodd dtiw epnids, ezent 
noltaovistadL ef to, nat 


ahiseb of Pnomrrevoo saa Of 
-satexr uioft to 278g 8. 3i sud 

-nit+tee ased evaed yor! Lizan 
bes imonex ed ot tnew ods bas 5os2 


eopaliviaq 


[stpege orivean 26 
asdpix baal Ifes, yer sanw 20 
hoyolqme S65 far YAsm woH et] 
SJoetoug. Jeds a0 
gtk? tneessq svd JA A 
vilsgbsze voiwoup at +i bua ,eiqoeq 002\S- 936 exons 
900.2 duods of woxp binode Jf, ,temmuarods patiyh 


| jnemoexve off guveda tadw g a ts ve et 





| avet \sedmeved Boasts Ay he 


nedosex anw gerd yeaw Jo ctedw eb ctedy 22) elqtomtagees 
“4  woptast 
Pog ili Sy, a 
ai efteq. im ows ox ents datas hon =n sha? 
a itt RS | 

dames App Bo .onita ob 





o> a ow mn i oft oe 



























* 


en © mm o # 
pe fF & & = 


ALLWEST REPORTING LTD. 6260 
BURNABY 2, Buc. 

Templeton, Adam, Bliss, 

Wilimovsky, Craik, Gourdeau, 

McTaggart-Cowan 
































i| In Chief | 
| 
| people as they have said it, it's about the land, so 
: the Territory of New Quebec, as it is called in the 
: Statute, has been divided in three kinds of lands: 
? wneylands ciacategory fl pacategory 2) dategory 23. 
oy The first category is ‘for 
| 7 allspuacticalepurposes jin thercase,of jthe Indians, a 
. reserve, anda eye that has been transferred from 
4 the Crown in the rights of Quebec to the Crown in the 
+0 | rights of the federal for the Indians. 
ssa In the case of the Eskimos, 
12) they are analagous to reserve, but it is nota 
| reserve, category No. 1: 
in Category sNook2 fis saa ivery 
| important amount of land that is reserved for the | 
a | next 60 years to the activities of the people, except | 
| | 
| for exploration activities and even expoitative | 
a activities, but with their consent and on the condi- 
al tion that if it happens they will receive money in 
a compensation or other pieces of land as compensation. 
21) There are other features, like a very important one 
o8y like the promise of a regional government where they 
23 | would run themselves, and this, if it crystalizes, | 
24 could be one of the most important features of the 
aoa agreement in principle, of the final agreement. 
25 Q Well, you said that the 
a7 natives werenot working on the project, one of the 
al reasons being as a means of expressing their Bn eiacre 
_ But if there was an agreement last November, then 
meee | why aren't some of them working on the project? Is it 








en i 






oe sbnat of tucds e'Ji/ ti bie evad yor" as Siqosd 
odd ni BSlies ei Shum) .cedeu0 well 30 yior Brie? siz 
soprnl to ebalid eeatt al Sebiv ib need ean ,siusss2 
e€ yxopesss JS yzopstso ,I yuopsise to eboat sat 

| yot ef yropsdso seria eat. ‘ 
G ensibst edt to easo edt ait egaoqisa Isoisosiq Tis 
mox? botxvetencsis need eed Jude wickets bak ,ovisest 


eft mi nvozr offs od SadeuD 20 aidpis, st ai) nword en? 


ensibat ett tot Sexabei sid Io simp lt Os 

somites sdt+ to eeso add a7 Ss 
6 jon ei dt gud .svteset of auopsisna S15 yordt at 

I 4c! yropedbs ,evteset tt 

YIsv 6 2f * /ou ytopessD : pet 

edt to? Dev«seat al send Gast 20 jnvems Jaosdtogmt pet 
tqeoxe ,siqoeq alld Io esidivigzos ond oF z1s9y 03 xen sh 
ev i2s3 iohye neve baie eetsividss noissxolaxs 102 “ 
~jbaoe eft mo bee taennoo ciheds dtiw tud ,aeisgivitos ale 
ni yerom svieset Iliw-yeds aneqgst 32 ti gad? nolt es 
.coisesensamos as bast to esoptq tarlro qo noisseaeqmon vi 
te 


ono Jastiogni yrev 8 ofkL ,seubpepet z6d30 Sts ersAT 
pons sisi tnatrievon Insotpst 5 to ee imorg od 6x2 
,aosilsseyro di 14 ,aidd bos ,eevloameds aut Bivow 
odd to eotetest Instxogmt Jteom! ett 36 enood Bivod 
. jnommeasee Isat oft to ,eiqionizg ai —, 

odd sade nies woy ,ilew Oy | 
od+ Fo sao 29efo%q sud ies ona ema 
ut xfsitz 


ai ae 










ALLWEST REPORTING LTD. 6261 
BURNABY 2, B.C. 


bo 




















Templeton, Adam, Bliss, 
Wilimovsky, Craik, Gourdeau, 
McTaggart-Cowan 

In Chief 


A Well, first because it 





is only an agreement in principle, so strategies are | 
Still going on, and of course it would be a very bad | 
strategy on the part of native people to say, "Well, 

at last it was solved and everything is O.K." 


There is a second reason 


also, that you have in the most important Eskimo 


| 
| 
settlement in Northern Quebec, which is Povungnituk, 
which is very lively from a political point of view 
and an economic point of view, they are protesting 
the agreement in principle and apparently it will 
FO we, tie Coure, for that. So -Lt"s not) finalized 
tea,ty,; 1c has Juse indicated that the Federal Govern-| 
ment, the Provincial Government, and the leaders, which 


| 
means very probably almost everybody except the 





Povungnituk people now, for a certain reason, have in 
principle accepted that they would surrender their 
Fugits at certain conditions. 

Q How many native 
people approximately would participate in that 
settlement if it were to be effected? 

A This will be probably 
made clearer when the final agreement comes. I 
think it is one of the subjects of discussion. It 
is not like in Alaska where youlave so many 
natives living outside of Alaska, about 20,000 of 
them finally on a gross number of 80,000 natives. 


In the case of Northern 
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Quebec there are not many living really outside the 
area, So it should be about 10,000 Indian and Eskimos. 
But there are two gimps that are not involved in that 
because they have been moved in the '50's by the 
Federal Government from Fort Chimo to Seven Islands, 

so the agreement in principle says that it 


does not solve their case. In other words, it recog- 


Bizet oes thney have a right to enter into an agreement 


with the government eventually. 


| 
| 
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ne i 
THE COMMISSIONER: Well, thank! 
2 
very much;"Mr. Gourdeau. Yes; Mr. Templeton. 
3 
WITNESS TEMPLETON: Mr. 
4 . we ‘ 
Chairman, that finishes the discussion of the 
: individual impacts on the environment and I'd 
6 y ; 
| like to ask Dr. Ian McTaggart-Cowan to discuss the 
cotal*iampact’ or*this project in’ addition~ to: the 
8 . ‘ ; 
cumulative impact of this project and others that 
9 ; 
will follovr. 
10 
THe COMMISSIONER: * Yes, 
ll ‘ 
Site 
12 | 
WITNESS MCTAGGART-COWAN : 
L3 } . ’ . | 
A Mr. Commissioner, in our 
14 ‘ : 
earlier presentations, we have summarized, 
5 . : 
| under ten headings, our views on the | 
16 | | 
potential environmental impact of the construction and | 
17 ve | 
operation of a gas pipeline along either one of the 
18 | 
two proposed routes. It is my purpose now to express 
39 . 
our conclusion that the total and cumulative long-term 
20 ; : : : 
| impact of this project is’ ‘certain to be greater than the 
val ; ; 
sum of the-impacts that we have predicted under the te 
2 : ; ; 
headings that we used. Furthermore, that it is 
a : : 
likely to be greater than it could be, given best 
24 | 
| cse assumptions. 
| 
25s} 
We believe that those who hav 
26 | 
undertaken the environmental research on this appli- 
ai, : 
cation have identified the major components likely to 
28! : ; 
f experience environmental change, and that the 
P3) 
analyses that they have produced present 
30 | ae ; 
aeccmeets | reasonable cases and reasonable routes to mitigation. 
| 
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| 
1 At the same time, we aver that in a task as complex | 
2 as this one -- involving landscape and animals 
3 in which there is relatively little relevant 
4 experience, it is almost impossible to foresee all 
5 likely sources of important environmental change. 
| Furthermore, fluctuaticn in weather and in animal 
7| populations from year to year as a result of | 
8 weather change are vast. There are differences in | 
9 reproductivesuccess, that is, the ability to 
10 reproduce and and raise their young, in years, in 
11 response to changes in the natural environment. 
12 | Even some years in which there is a complete 
13 fou ilure sto biing, forth young, ‘Thus, though the | 
14) research effort has been massive, its predictive 
15 | calue is still regrettably low. We don't have enough | 
16 | bacx Up data. 
17 This major project will-be | 
18 introducing massive alteration into a living system. | 
19 This system ahs dynamic attributes well beyond those 
20 of its component parts which we have been looking 
21 at separately. Just as a watch has attributes that 
22 are quite different from those of the metals, 
23) jewels, plastics, etc., which go into making 
24 | pit. Wevhave ditiited understanding only of the 
25 | dynamic” components of the Arctic, Sub-Arctic ecosystems 
26 | within which this project will take place. Thus, 
27 it is impossible to foresee and to guard against 
28 | all dynamic changes in the ecosystems that are 
= certain to occur. In the same way, we 
= state a similar caution concerning impact upon the 
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in Chiet 
uf social system which has prevailed and is generally 
2 referred to as a ‘way of life' of northern peoples 
3 in northern communities. 
4 My field of expertise 
5 is the wildlife; probably the most sensitive 
6 Sector of the ecosystem. From experience 
7) elsewhere in North America and in Eurasia, it is possible 
8 to state for example, that every grizzly bear or 
9 big brown bear population that has had a transportatio 
10 route developed through its range has experienced 
UL a decline in numbers. The same can be said of 
12 | wild caribou populations. 
13 | A buried gas pipeline 
14 may have little effect on the Porcupine herd | 
cs of caribou, but no one can be certain of this. | 
16 || We do not know enough about what it was that induced | 
17 || the declines in other herds that have been brought | 
18 into direct contact with human development of large 
18 size. Nor how these would relate to the unique 
20 Sacvation in the Yukon. It is certain that 
22 | killing was a major part of the collapse some of the 
re other populations which have been studied, but 
23 this killing has not been enough to account 
24 | for all the declines. Some other factors have 
a supervened that we do not yet understand. 
26 | The same could be said for the population of 
27 grizzly bears and for certain other species. | 
oey All elements in an 
25 ecosystem are inter-related to the extent that 
30 | chain reactions are easy to start. For example, 
radewe | 
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In Chief 

- a significant reduction in the number of caribou would | 
2 alter the relationship involving all those creatures 

3 that prey upon or feed upon carrion arising from 

4 Caribou, including people. The populations of 

> bears, wolves, wolverines, foxes and even eagles 

e| would be influenced. Some would be able 

7 | to turn to alternative foods, because some are 

8 very adaptive creatures. Wolves would turn to 

2 moose to a greater degree than now, with the pe) 
10 both to moose and to wolves. The moose population could 
11] not support the number of wolves that are supported 

2 | by the present population of caribou. Furthermore, 
6 the reduced number of caribou would be preyed upon 
14 | more intensively and the potential for the herd to 

Is | recover would therefore be reduced. | 

cae | 

ae Declines throughout the large | 
1? | Mammal predators and prey would persist until a new 
18 equilibrium was established. It would establish 
19 itsektf, but it would be a different one. 
20 Declines in caribou and moose 
21 would reduce the food available to northern 
| people depending upon wild meat. 

“a The small» flesheaters 

Sl CeGRingaete othersources of food would probably compete 
os with still smaller and more specialized ones and 

26 thus a "shock wave", if I could it express it as 

a that, could flow throughthe entire system, becoming more 
28 | diffuse and less likely to bedetected as it went. 

Our second reason for concern 

30 


over the accumulated long-term impact arises from the yole 
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Wilimovsky, Craik 

ot art- , Gourdeau 
of the initial incursion into wild lands in 
inducing and directing further impacts. This is 
particularly important in the present instance for, as 
a matter of announced government policy, and as you 
yourself, sir, drew to our attention yesterday, 
the first entry will be regarded as establishing the 
route to be used by further modes of transportation and 
communication. 

Furthermore, therelis the oft 


experienced human tendency to argue that now that some 





tolerable impact has been permitted, it becomes easie 
to argue for each successive small increment, small 
change. Ecan one on its own, perhaps minor, but in 
the aggregate inducing serious impact . I have 

called this destruction by insignificant increment. 
This process requires that proposals 
for initial incursions be viewed most throughly 

to eee ea tie particularly that the route designated 


for this project is the one least likely to be 





subjected to these incremental phenomena resulting 
from looping, from roads, from railways, from oil 
pipelines, etc. 

To us, this urges very strongly 


for the preparation of a comprehensive land use plan 





for the Yukon Territory and the Mackenzie Valley area. 
taking into account the environmental and social 


components. 


The corridor concept makes 
this particularly important. The Government of Canada 


has not even defined its concept of corridor. We 
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Wilimovsky, Caaik 
McTaggart-Cowan, Gourdeau 
In Chief 
hear that a gas line will be looped, over what 
sector? Through what period of time? Does the 
presence of a looping situation, the doubling of 
the line over a short period of time argue for 
an all year service road rather than a temporary 
roads over ice and snow that we have been talking abotu 
about? An oil line, over what part of the route? | 


Across the Yukon to the Delta and then 


north, or only up the valley? All these are unknowns 





to us. 

in considering - the matter 
of the total and cumulative impact, we have been 
concerned also with probability of performance. In 


the code which we have proposed as our Volume II, 

there are several requirements thaqwill liege: ie a 
greatly 

probability/reduce the amount of immediate damage to |, 

the landscape and the living creatures in it that | 


will arise from the construction of a buried gas ue 


across Yukon Territory and up the Mackenzie Valley. 





Important among these is the use of winter constructio 
only. Without the construction of conventional 

foo0s. in particular. “this wall reduce access on the 
long term. The applicant itsdf has proposed this 


mode of operation. However, admitting the many 





unknowns that will be involved in this novel 
engineermg adventure, and also the unpredictable 
weather circumstances that may considerably alter 
the period over which a snow ice orad may be uaable, 
is it reasonable to expect that a pipelaying 


contractor unable to complete construction of a seceten 
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Wilimovsky, Craik 
McTaggart-Cowan, Gourdeau 
In Chief 
of pipeline before the snow road must be abandoned 
will do just that? Abandon it. It would be more 
likely that the contractor would apply for permisdon 
to build a gravel road in order to complete the 
construction and withdraw equipm ent or to continue 
the use of the road after safety suggested that it 
should not be used. Given the high stakes involved 
it seems to us probable that the permission would 
be granted with environmental consequences well 
beyond what we have predicted. 

This is only one example 
of the many opportunities we foresee for emergency 
Situations to arise that would be met by bending 
the regulations to the detriment of the environment. 
The northern Yukon contains some of the choicest 
wild land recreational opportunities in North 
America. Scenically areas in the Richards Mountains, 
the British Mountains and the eastern parts of 


the Brook range are magnificent beyond description. 
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Templeton, Adam, Bliss 
Wilimovsky, Craik, Gourdeau, 


McTaggart-—Cowan 
Pn eho. 


The north flowing rivers are 
not canoe waters, but many of the tributaries of the 
Yukon, such as the Porcupine, the Bell, and the Rat 
River drainages, are canoe waters. Wilderness lands 
of prime quality. The flora and fauna and outstanding 
in variety and in abundance. True, the mosquitoes 
and other biting flies are a deterrent. The opening 
up of this area will have two partially counteracting 
influences. First, it will introduce many people to 
the recreational opportunities and create presure 
for more extensive use. From the standpoint of those 
seeking wilderness recreation and those would could 
Susdecsrthemasthas wid beyseen: ays: a. benefit. q- more 
people will be enjoying the resource. 

Two, but on the other hand, they will 
introduce more disturbance of landscape, of wildlife, 
more garbage, more litter, and more physical contact 
with such dangerous wildlife as grizzlies, usually 
to the detriment in the long term to the grizzlies. 

At the same time, wilderness 
is a most fragile resource, easily destroyed by 
Over-use, inappropriate behaviour and ineffectual 
Management. Our society to this point in time has 
a checkered record of managing wild land effectively 
for recreational purposes, and we fear that this im- 
pact on the environment is likely to be far more 
damaging at this time than if it were postponed a 
few years. By which time the administration of wild 


land recreation will certainly be much improved and 
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Wilimovsky, Craik, Gourdeau, 
McTaggart—-Cow 

In Chief 


the education of the users more adequate. New tech- 
niques are now available and younger administrators 
familiar with these techniques are entering the Civil 
Service and putting them to function. 

We “are ‘concerned “also that 
a hurried and superficial period of specialized 
training of both inspectors and of field operators 
will lead to poor performance and thus to a total 
accumulative damage far greater than need be. Even 


with dedicated, well-trained, conscientious staff at 


all levels, there will certainly be a series of impact 


that cannot be foreseen, nor could even be with far 
greater research base, than we now have. These will 
require prompt, effective response on an informative 
basis. Such can only derive from a well integrated 
Supervisory team with clear responsibilities anda 
mandate to maintain or confirm what environmental 
activity -- that environmental activity has a high 
priorrey cin “that "Goneern . 


I would like to terminate 


my testimony in this matter by reading from our Volume 


1 two separate but relatively brief statements, one 
is, "What is the total environmental impact of ths 
proj}ect2 YeThis wsor page *2 7, 

"Tt is certain that the total environmental 

impact of the project will be greater than 

the sum of the individual impacts we have 

just considered. It is also certain that the 


total environmental impact of the project 
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Templeton, Adam, Bliss, 

Wilimovsky, Craik, Gourdeay, 

McTaggart-—-Cowan 

im Chief 
cannot be established quantitatively. In 
previous sections we discussed the probable 
impact of the project on some of the individual 
components of the environment. The components 
we considered do not completely represent the 
envuronment along the route, however. They are 
only those which appear to be significantly 
affected. Even if we had considered the 
impact of the project on a larger number of 
them, the sum eclenbasts would probably still 
be less than the true total impact because of 
the multiplier effect, of which I've been 
deaiing with earlier. The multiplier effect 
applies because the components of an eco-system 
are inter-related. That is an action that 
affects one component of the eco-system can 
start a set of reactionsin other components. 
Eventually one of the reactions -- one of the 
reacting compounds is the initial action 
thereby producing a multiplier effect. An 
exceedingly small impact can eventually cause 
a disproportionately large environmental 
change. In this matter, any project can have 
an overall impact on the environment greater 
than the sum of the immediate impacts. As a 
result, it is only prudent for developers to 
proceed with caution, and for assessors of 


imact to err on the side of caution." 


The second statement is on 
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Wilimovsky, Craik, Gourdeau, 


McTaggart-Cowan 
in ‘Chore 


page 29, it is addressed to the cumulative impact 


rather than to the total impact. 


"The cumulative impact of the project of a 
northern development would be much -- of much 
more Consequence to the environment than the 
construction and operation of the pipeline 
alone. The chain of developments that follows 
this project and the Mackenzie Highway will 
produce a cumulative impact much greater than 
any Single component of the chain, just as the 
discovery of oil at Norman Wells in the early 
1920's brought oil exploration crews, the 
CanolpPipelineocand road, a'refinery, an>air- 
port, and winter roads, so the gas pipeline 
and highway will bring other developments. 

For instance, the highway will bring tourists, 
gas stations, an_d many other auxilliary 
facilLrészes »ofwehestouristwandustxry. Other 
major developments such as mining will also 

be encouraged by the combination of a highway 
transportation system and the availability 

of energy. Inevitable consequences of the 
approval of the gas pipeline include increased 
access, natural gas-gathering systems, and 

gas processing plants. In addition there is a 
possibility that gas wells would be developed 
in the Beaufort Sea, and the discovery of 
Significant oil quantities will necessitate an 


oil gathering system and oil pipelines. The 
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Overall effect of this chain of events is 
that other major facilities will become 
justifiable. Hydro power developments and 
power lines would be needed, even the 
possibility of a railroad system could be 
reviewed. Our concern about cumulative 
impacts becomes more meaningful when the gas 
pipeline and the Mackenzie Highway of the 


Western Arctic and sub-Arctic are thought 





of aS a masSive project, Similar in impact 
to Canada's first railway to the west. At 
that time would not one have been justified 
in expressing concern about native claims, 
about buffalo herds, about land in its 
natural state? Did the native people get a 
fair land claim? Where are the buffalo, and 
where are the large tracts of grassland 


wilderness? We admit it would be impossible 





to preserve all the buffalo, but perhaps we 
could have done a better job had we looked 

at lutein cthe Yeotad.a yLong|;way, ahead... These 
major predicaments have heen a result of 
cumulative impacts and they are not directly 
attributable to any one development; but that 
does not lessen the seriousness of the impact. 
We believe that to lessen the effects of 
cumulative impact in the Western Arctic, 


long-range objectives and a comprehensive 





land use plan should be defined for the 
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region prior to the approval of any gas pipeline 
through the regions in question." 
Thatoastmy “testimony, sir. 


THE COMMISSIONER: Thank you, 


i is cas 


Commissioner, that finishes our impact assessment. 


But as we've mentioned many times in the last two 





days, the impact is dependent on the degree of con- 


trol by the applicant, by the government, and by the 
public, and so that we would like to continue with 
that; but I wonder if it would be possible to break | 
for coffee now and then spend perhaps another hour | 
after that to discuss the existing framework of 


controls that is available by the applicant, the 


government, and the public, and then tomorrow we could | 
| 


start on our recommendations and go through those. | 


THE COMMISSIONER: Fine. 
There was a passage from Mr. Horte's evidence that 
I wanted to refer you to on that very subject. I'll 
find it later on. You may have been here last Satur- 
day, the Saturday before last. 

WITNESS TEMPLETON: No, I 
wasn't. 

THE COMMISSIONER: Well, I'll 
locate it for you, but essentially he may well have 
come very close to the view that you have indicated 
on the matter of a regulatory authority. At any rate 


Pile locate that for you and refer you to it. 
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Well, we'll take a break for | 


3 | coffee now. 


4 (PROCEEDINGS ADJOURNED FOR FEW MINUTES ) 
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IN Chief 
y 
2 (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 
5 THE COMMISSIONER: Mr. 
4 Templeton, when we adjourned I said that I would 
5 refer to a passage in the evidence given by Mr. V.L. 
6 HOrte on May 24th, 1975, as found in Volume 45 
a at page 5946 and 5947, Mr. Horte said that 
3. he was anxious thatif Arctic Gas received authority 
9 to go ahead with this project that there should 
lo | be one governmental authority to which Arctic 
11) Gas would be answerable during construction and 
12! he suggested that a number of government departments 
13 | shouid relinguish their jurisdiction to the 
14 | governmental authority that was to have jurisdiction 
15 | over the whole pipeline project. He added that 
16 | He stett that unless that was done, that 1s, unless 
17 | there were one governmental authority to which 
18 Arctic Gas would be responsible during construction, 
19 unless that were done, he said he feit that it 
50 would be difficult if not impossible for the con- 
a1 sortium to raise the money to build the pipeline. 
22 He said ee he wanted -- that Arctic Gas wanted one 
33 governmental authority charged with jurisdiction 
241 over the construction of the pipeline, he added 
25 | that his own preference was the National Energy Board. 
1 Forgive me for interrupting, that was the passage that 
27 i hed in mind. 
28 Could I just ask you one 
29 other thing, Mr. Templeton, the position of the 
30 || Board, as I understand it, and tell me if I am putting 
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fee tairilyy to that is Lt that the proposal to build 


| 


the pipeline in its present form is not environmentally 


acceptabie, Ts that a farr summary? FLr*rt isn't 





please tell me, I don't want to be unfair to the 
Board or Arctic Gas or anybody else. 

WITNESS TEMPLETON: 

A No, I think we say that 
it is acceptable under certain circumstances, but 
the circumstances are not spelled out to date’ so 
thatyis acceptable. In other words -- 

THE COMMISSIONER: You have 
learned a lot from these lawyers. 
(LAUGHTER) 

A Teen Tt was 


Mackenzie King that said, it was conscription but 





not necessarily conscription, 

No, I think that what we 
mean is that with the information we had when we 
wrote the report, there was not sufficient controls 
built in by either the applicant or the Government 


to assure the degree of environmental change that 





we thought it should be limited to and so that 

was why we dwelt -- or will be dwelling at length 

from here on to spell out the controls thatWwe 

think are necessary, and if all of those things 

are done, then we will -- we feel that it is accepable 

totus". 
THE COMMISSIONER: All right - 
A And all we can do is 


say acceptable to us because when you say acceptable 
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it is only a subjective opinion of whoever says it. 
QO Let me ask you this, 

one of the conditions that you would impose then 

I take it, form what Dr. McTaggart-Cowan said 

just before we stopped, one of the conditions is 

thatthere shouldke a comprehensive land use 

plan for the Macken ~e Valley and the Northern 

Yukon and that the construction of the pipeline 

shouldbe postponed until such a plan is developed. 

Now, that is what I just took from what Dr. 

MaTaggart—Cowan. said, but. I don't want to mis- 

understand that issue either. 


A Yes, .well,. that.1s 


a very important point and one of the difficulties 


that we even have amongst ourselves is a definition 


Of a land use plan of how far you go to spelling 
out specifics in a land use plan and we recognize 
that you can't have a comprehensive plan including 
a lot of detaited planning of the north in the 
next year or so, but it doesn't mean that you 
can't have a general plan on which you start to 


build. Now, you do thatin CLUELESS, « OU have: a 


general -- 

Q VOUnRdO, Mt in what? 

A TG ts OS eS 

Q On in cities, ves, 
inocities., 

A You have a plan and 
you -- you have a general plan first and then 


you gradu_ally work it on into getting right down 


| 
| 
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In Chief 
I : er t. 
to zoning of specific lots, but your general developmen 
2 
Plan, om wherever they call=iat "ar land-use plan, 
oe ‘ 
can be done in a macro-stage and as the knowledge 
4 | 
increases and as the uses change, because there will 
5 ; ee 
be a great deal of pressure in the future for additional 
6 | ; 
1 development, there will be a great deal of pressure | 
| ; | 
for preserving wilderness and these forces will 
| 
8 | : . | 
automatically be reflected in the land use plan 
‘ as it evolves. It is never stable. It is an 
10 j : } : 
evolving thing depending on the needs of the 
Li ; ' 
people as they see it at that time. 
12 | 
Q And * one cf the other 
hey bes : | 
| conditions you would impose is that there be a | 
14 | : ‘ 
land claim settlement with the Native people before 
15 | ie Re | 
| construction of a pipeline were to begin? | 
16 | 
| A Vest 
17 | : 
Q Yes, well, go ahead, 
18 : 5 
forgive me for interrupting you. 
Lg 
A When we broke, we 
20 : : 
had finished our impact assessment and I mentioned 
21. seh 
that we wanted to know deal with the existing 
Pat 
framework of control that is available 
23 ; 
to Limit the impacts’ tothose that’ we "predicted, 
24 | : : 
in other words, the probable predictions and 
{| 
25 | 
| before we get into the recommendations or terms 
26 | 
and conditions as you mentioned yesterday, we 
Fa Pee 
| would like to discuss what are the means of controlling 
28 
the impacts if the pipeline is approved. | 
29 | 
30 
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We would like to tackle that 
in three sections of the existing framework for 
environmental protection by the applicant and the 
government and the public. We will try and finish 
that this afternoon. I'd like to introduce the 
Subject very briefly, and to say that we have heard 
a great deal at these hearings about the state of 
technology, how far advanced it is, and how much can 
be accomplished as a result. 

I think the first week of 
overview Seanad the technology as it applies to the 
north, and then panel 2 dealt almost exclusively 
with what could be achieved in permafrost areas, and 
the impression seems to be that since the technology 


is available, all will be well. 


The applicant in effect says, | 


"We assure you that we have the technology to do the 
job properly." But assurances that the technology is 
available does not achieve environment protection. 
I'd like to give you some 
examples later on of the -- examples where the 
technology was available but perhaps wasn't used. 
I think Murphy's Law states simply,'that if anything 
Gan: gonwrong , pubewtlbage wrong, and<ifvthis law 
applies anywhere it applies in the north , and this 
isn't just a facetious comment about the north. It 
is quite logical when you consider the conditions 
under which projects are built in the north. In the 
dead of winter it's dark and cold and machinery 


breaks down, and replacements of men and machinery 


6251 
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| 
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the wheel!" 


1| Ta Chier 
| are hard to get and there's a strange sickness that 
$y affects key people, and it's called, "Urgent business 
4 in the home office." For those who are left on the 
- job, far-off designers and) environmensfalists.and 
6 summer trippers who told them what to do to save the 
7| environment are pretty remote, and disregarded. | 
t 
3 pe.ukRobert Beggeta),. whey has 
| collected much of the engineering history in Canada, 
10 gave a presentation of engineering problems at the 
| 
a | Mont Gabriel Conference of the Northern Advisory 
12 Committee, and some of the engineering mistakes in 
13) the north, he said, were repeated over and over again.| 
1 
14) Dr. Legget kept referring to this compulsive 
a repetitiveness as 're-discovering the wheel, and at the! 
16 | Svet view hearings here he referred to it once again | 
aa in connection with work in the north, and he said | 
| 
ie | in the transcript of the 8th of March, Volume 14, 
Lo page 1585, and I quote: 
| 
20] "All too often when you hear of the problems 
ai | in the north they are problems created by 
22 people who don't know that the information 
23 is available, or if they do, they didn't go 
iad and get it, and I have myself seen to my 
25) intense regret so many examples in the north 
26 of what I would venture to call 'reéiscovering 
27 


In other words, Canadian engineers -- and I'm one of 


them -- have not always used the technology available.| 
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Mia ctiererare Many very, Very Sincere people 
who have a great deal of technology and do intend to 
use it. But these things do go wrong. 

So what we need to make this 
more than a pious hope are not assurances that the 
technology is available to do the job, but commitments 
that the technology will be used on the job. Panel 2 
dwelt with what could be done in permafrost 
areas. But there were no commitments of what would 
beTdone. Mr. Horte on behalf of “the applicant ‘certi- 
tvedson May 2ord in Volume 44, “pages”5/25° tor5/35', in 
a general way, that the applicant will go along with 
the methods outlined by its consultants but even so, 
Re was strhl “certifying what'can-or’may"be done; nct 
what will be done. 

Now I recognize the problems 
of definitively spelling out in each -- to speliing 
out at this time each detailed design, because they're 
at the preliminary design stage. They explained to 


us that they have a battery of techniques that they 


Can use, and they don't know precisely which one BTS oe 


going to use at each place, and I recognize that and 
I sympathize with them. But the question is, how 
can you make a jigment on environmental impact if all 
the evidence you have heard’ is what ‘can or could or 
might be done and not what wil] be done? 

In this dilemma when all you 
have before you is the assurance that the technology 


is available, not how it will be used, perhaps you 


| 
| 








| 
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could consider the Board's method. 
First we asked ourselves, 


could the pipeline be built with what is to us an 


acceptable degree of environmental change? We found 


that the answer to that question is,"yes, it could.” 
But when we came to the next question, "will the 
environmental change actually be restricted to our 
definition of acceptability? " 
likely." 


So we set out to determine 


what had to be done to change the "not likely" to 


PL tk elay". That's when we had to get into the whole 


matter of laws, regulations, duties and responsi- 


And the answer was, "Not 


bilities of the applicant, the government, the gover- 


nmental bodies that are administering the project. 
perhaps we could look at the existing means of ove 
trolling environmental degradation. 

Environment protection can 


be considered a matter of concern to the applicant, 


the federal and both Territorial Governments and the 


public. All five, the Board believes, must fulfill 
their roles, each within an organized framework if 
the project is to have what to us is an acceptable 
impact on the pay ronment, 

The existing framework for 
environment protection consists of mechanisms of 
the applicant, which will be reviewed by Dr. Adam 


and me,’ the mechanisms of government which will be 


SO 
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reviewed by Mr. Craik, and the mechanisms of the 
public which will be reviewed by Dr. Wilimovsky. 


Perhaps we could turn to the 





question, how adequately has the applicant demonstrated 
| 

that it can protect the en_yironment? 
In this section we will dis- 


PMecmwhether ube applican G's plans and specifications | 





adequatelflemonstrated that it can and will protect 
the environment; ad in our assessment we have assumed 
that 2c as Ehevresponsibility of the applicant to 
document clearly the impact of his proposed action. 
In addition, we have also assumed that it is his 
EPesponsibiiity so .demonstrate yihat he 1s able to carry 
out the re agea rel protection measures that he 
proposed, and that these will be effective. 


| 
| 
| 
| 
{ 
| 
| 


The applicant has demonstrated 





through his exhibits and through his consultants at 
this Inquiry, a great awareness of the technical pro- 
blems that must be overcome to construct and operate 
a gas pipeline through the Yukon and Northwest 

Territories. It has not, however, transferred this 
awareness into environmental specifications for the 


project. We will present one detailed example and 





several less detailed examples of. what we mean by this 
The detailed example deals with over -- aircraft 


over-flights. 
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: thie construction plan, 
3 section 13-A of the application deals with aircraft 
4 only in a general way as a means of transporting men 
5 ema equipment to and Erom Various sites, or for per- 
6 | forming various tasks. No details are provided regarding 
a] the frequency, altitude and flight paths to the | 
aI stockpile sites, wharves, camps, or compressor pear lone) 
9 Yet, these areas will have year-round, almost continuous 
16 feuiviry Curing both preconstruction and construction 
Ll phases. 
a The operations and 
13 | MainLenanice plan section 13.b.3.2.2., 
14 | pp. 13 - 14, contains some details regarding altitude | 
1s | pad eeeciency Of £ine patrol flights, but no | 
| specific commitments as to the season restrictians 
i in sensitive areas. 
18 The Environmental Statement, | 
ia Momegeor 60, Section J4.d.N, | 
by does not greatly alter the situation. In Section 
mi Lee ic dl » Os. iD. 39 
oe we are told, "Aircraft will be controlled through 
53 measures of routing, altitude and frequency of 
24 | flights... see subsection 6 of this section 
es 14.dqd for a more detailed account of such measures”. 
5 Waen One rerers £o Section 14.d.N.06.3.1./ pp.7-8 
27 | one reads, "Aircraft altitude flightpathe and 
28 | scheduling will be strictly controlled 
a to minimize €isturbance to wildlife". And, additional 
_ 30 Pegging Of jeecr ion 14,.3.N.6.3.6.60 p. LO says: 
| 
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IN Chief 
: "Aircraft altitude, flight path and 
‘ scheduling will be strictly controlled to 
; avoid or reduce disturbance to birds, 
; especially snow geese and raptors". There are 
: no specified altitude routing or frequency limits | 
, provided: | 
‘¢ The subject of aircraft | 
: overflight restrictions more recently has been 
‘ discussed at this Inquiry especially on April 
i 22, Volume 33, pp. 4472 to 4477 and 4500 to 4502 when 
= Mo. Dau for example) p.) 4502), Line 16," saw) no 
- difficulty in general in following the recommendations 
Be of the consultants with respect to its altitude. The 
si entire question, however, was qualified by Mr. Marshall 
at on page 4477, line 19: "Incidentally, we are 
ee talking about recommendations, not regulations". 
- And that is the problem. | 
7 There are no. detailed environmental specifications to 
- Controlcthe) Project. 
20 
Similar examples couldbe 
- documented for other topics. The lack of 
a environmental specifications is particularly worrisome 
rm on the subject of fuel handling. Section 13.a.6.4.8 
- p. 38 states, "Where practical, fuel will be pumped 
4 directly from barge into storage tanks". This 
: statement is repeated on p. 4331 , line 19, of 
= Volume 33 of the transcript. What sort of pipeline voua 
es 
- be built from the wharf to the storage tanks? 
: Since the tanks will be bladders -- that's bladder 
a tanks -- will there be a control system to prevent 
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l . | 
overflowing? Will the areas be fenced or could 
é bears get in and rip the bladders? There are 
a Many aspects of fuel unloading that are lacking 
‘ the type of specification necessary to protect the | 
P environment. | 
a On*the=subyecce™ or “whart 
; Construction in -Secticn-L£3%a.6s4.4; | 
s p. 34, a total of five lines are devoted to it. 
- "It is expected that construction will utilize conventilon- 
al procedures." What conventional procedures mean 
= in permafrost areas in terms of river bank development || 
+2 | grading, extent of the site and fuel handling 
| are not treated. | 
ay the "Board therefore considers | 
| that the applicant's exhibits should include detailed | 
Be | environmental specifications. | 
| 
a Where the plans for Peppered 
a the environment are offered by the applicant, those 
ad applying to on right-of-way activities are 
- considred in much more detail than those applying 
- to the off=-right-of-way activifies. Yet, off-right- 
ee of-way activities are likely to cause more environ- 
- mental degradation than on right-of-way activities, 
ae and need to be just as well covered by specifications. 
al Off right-of-way activities include development 
= of borrow pits, quarries, access roads, staging 
7 areas for materials and wharves. They include 
| such activities as the flying of aircraft at 
i. low altitudes, the cutting of timber, disturbing the 
a vegetative cover by equipment and the improper 
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ii | 
use of snow and ice roads. 
| 
: im ddditeson to tehe Lack of 
: environmental specifications, we briefly mention 
several other type of inadequacies present in the 
2 application. 
eT Several discrepancies appear 
| | 
a which make impact assessment difficult. For 
example, the proposed pipeline Route Maps in 
2 13a 2.2 show “temporary access snow roads" 
ey from Milepost 0 to Milepost 770 in the 
7 
a map legend. Yet section 13 (a) 6.4.1 states that -- 
2 
ae states, "that in general, snow roads will be used in 
ze] areas north of 65°latitude approximately Milepost | 
= | 440". The discrepancy of over 
al - i 
: | 300 miles between these two statemants serve | 
oh to point out how important it is to know exactly 
| 
a what is being proposed in order to properly determine 
me Lmpact. 
19 ; : 
On. the- subject of environmental 
a protection measures, the applicant has 
24 : 
proposed several techniques that have yet to be tried 
Ze, ' ; : 
in permafrost regions. However, in the applicant's | 
23 P ‘ 
environmental statement, section 14.d.N it has been 
24 | : : : 
assumed that these techniques will be effective. 
25 | 
And examples are: 
26 
o> tedactvom 440.4 3%. 493"- otha si enough == 
Ze 
"page 9. "Existing microdrainage 
28 
sustems will be maintained by allowing 
29 : 
both surface and subsurface flows to pass over the 
30 eee 
sy ditchline and through the backfill, in addition 
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to providing protected mound breaks." 

2.7 oectron, 14.0.N.6.3.4.6y5 pile! éfhenuse of 
@lected materials, revegetation or erosion 
control maps and drainage controls will 
prevent surficial and gullying and minimize the 
flow of sediments downslope into rivers and 

" 


streams. 


Bree Sects ono 4.320 1726 oepan 12e°\Inthose isolated 





sections where some erosion and thermal subsidence 
eecuwnss picthe bappilicant’ is measures, wi ida prevent 


eroded soil material from spreading over large land 
in 
areas and/particular frem reaching aquatic 


habitats." 

4, And from the same page: "Current designe, however, 
provide for passage of surface water through 
breaks in the pipeline crown and movemeht of 


subsurface water through porous backfill where 





necessary, thus eliminating the problem." 
Dee Cin omelavi lh. 7280 lp pu 4 westatessie'The applican 

will maintain existing drainage patterns." 

Now, many of these constructio 

activities will be conducted by sub-contractors, 
many of whom will have licences to operate under 
regulations drafted for less intense activities. 
It will require an extra effort on the part of 
the pipeline company to convey to all contractors, 
sub-contractors and unions, that special environmental 
regulations are in force in addition to regular 
regulations. I think that Mr. Horte undertook 


to accept this responsibility. I am pointing out 
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that it is a very serious problem,how you do this. 


in “addition there’ must be 


an “effort made in sufficient time that the subcontractars 


have a chance to plan their operations in the light 
of the special environmental regulations before 
they are given a contract to perform the work. 


In ather words, there is no use saying it 





after the contract has been awarded and the planning 
has been done by the contractor to say to them, 
"Oh, by the way, wehave these additional regulations," 
because he probably will not have the equipment 
or be able to do it in accordance with the regulations 
unless he knows before he gets the contract what 
is involved. 

The applicant has presented 
a considerable amount of detail as to how it 


will manage its operations to insure the continued | 





integrity of the pipeline. The same degree of 
detail is needed as how it will manage the 
operations under its control to insure the integrity 


of the environment. 









ts f yard 


219 OP soy sod ymeidong vod; 























= '.. ¢ P a ; - yy 
| ed. Jam exalt fort. abs of - if me 7 - 
: Pa oat ' 7 - 9 , 
| siscstscondna ey tats ombp 20si7ittva al bem dietie Ae 
' ——_) * 


F . Sapti sit ai seeldnagyQ aiods neiq of-epntro 6 svar 
; | 7 = 
groied enoitéli/ ee festoomhergvaa, Lalsege sf? to | 


vow ons miobveg 6% 30s7RO>: s. neyin ete yeas) 
ti patyae oow Of 22 sats yebsow redgo nt 
geinasal@ oft. bis Bebisw6 590 aad Jositne5S ads e336 
. nothh of ye oo sEd9=06G2 70> Bid yd, sacb rieed San , 
| “anoiveluopes Lervoitibbs gebc s¥atew ¢yew edt Yd , nO" 
Jasmgivos oid oven aon Liitw yldsdoesg el eavscsa 
asoisslupet: eds daiwegonsbioscsd. tz JF eb od sids ed 10 
{adw. toes sn09 Bas wad ai exvled ewoat sl nesta 
.baviovni ei 
betnseseig asa gunoilqas,odt 
i wot of e8 {tseteb to Invoms, sitezsbienco a 
teuwnicoeg ada? exuxssine OF eaolséezege B32 sodnem Diiw 
14 siget ones af? ..onilegiqved? to.) Wiiayerrts 
“a wmenaa |i iw od wor #e-bebosa at (fs3eb 
viixootai wit emweal om lezzne> e231: soba energsiedS 


.tnemaowivas soe 26." 





| 


ALLWEST REPORTING LTD. : é 6292 | 
i 


BURNABY 2, B.C. . 
Zempleton, Adam, Bliss, 


























5734 to 36, undertake to exercise control of all 


Wilimovsky, Craik, Gourdeau, 

McTaggart-Cowan 

in Carer 

Review of the applicant's 
exhibits has led the Board to the opinion that spec- 
ific environment protection commitments are lacking. | 
The exhibits have been written in suchcgneral terms 
that specific environment protection procedures are 
not included. Although we haverm reason to believe 
that the applicant will not provide a responsible 
environmental corporate structure to manage its own 


Operations and those of its agents, this has not been 





demonstrated. 

During the four years we have 
been working first with Alberta Gas Tunk Line, then 
Gas Arctic Systems Limited, and finally Canadian 
Arctic. Gas. Study.Limited,.we, have. been. impressed, with 


the sincerity of many of the people to keep the | 





environmental change induced by the project to a | 
reasonable level. Many of them are just as sincere 
about the environment as we are. I was encouraged 


to hear the appicant on May 24th, Volume 44, page 





Operations contracted for by the pipeline company, 
and to take over the commitments made by the 

study company. These undertakings have reduced two 
of the concerns we expressed in Volume 1 of our 
impact assessment regarding the adequacy of the 
applicant's framework for achieving environment 
protection. 

| 


The applicant has been under- 


standably reluctant in the exhibits to commit himself 
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to objectives or measures that he knows he cannot 


fulfill in all cases. As a result, many of his 





procedures for environmental protection are qualified | 
and therefore not explicit. For instance, exhibits 
often read that such and such a measure "can be used" 
Yathnertthan "will ibe used”, ‘orm lif fa measure willbe | 


used, "will" is often qualified by the statement ‘in 





general, or where necessary,’ We understand and sym- 
pathize with the applicant's dilemma regardingthis 
matter. However, we believe that the environmental 
protection requires stipulations of explicit commit- 
men sii 

Without the details of the 
proposed environment protection measures, one can 


only rely on the good intentions of the applicant, 


as well as the experience and the ability of the field 





ims pectors “GLethe governments. Really, we find this 
unacceptable. In cases where an industry has 
well-established rules of practice to go by, this 

is often adequate; but rules of practice for pipelin- 
ing in the north with environmental concerns have not 
been established. 

Let us now deal with the 
subject of environmental training. The applicant has 
made a definite commitment within its exhibitsthat it 
will provide an environmen_tal training program for 
pipeline construction personnel from management 


through to the field worker. However, the level of 





training is not specified. The extent of the training 
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In Chief | 
| 
2) program for this job is the equivalent to a large | 
| school district. To actually set up and operate such 
4) a program needs personnel, time and money. 
5 | The applicant has made a 
6 | commitment to train all project personnel; but the 
ie applicants exhibits state that if approval is ob- 

g | tained in the first quarter of year 1, field see eies 
a will commence that summer. The summer of year 1 would 
10 | thus see the commencement of surveying and clearing 
11 operations, the mobilization of groups involved in 

12 | clearing wharf and stockpile sites, the confirmation 
13 | Of borrow pits, which is oftenWdone wrthrbubldozers;, 
14 and the deposition of fuel caches for the following 
15) winter's activities. 
hE: THE COMMISSIONER: Well, eign 
| now, according to Mr. Horte, the summer of year | 
18 1 is the summer of 1976. That's -- 
19 | A Yes, well I think that ss 
20 | Q That's postulated on 
21) approval early in 1976 Fa od emine which may be | 
22 an unrealistic expectation. However, that's -- 
23 A But that means to set 
a | up that school district, it should be in operation, 
25 | the setting of it up and having the training manuals 
26 | and the personnel to accomplish that, should be 
att started very soon. 
28 | Q Well, you're saying 
ll ifetheyomeatlyeareiserioustabout starting inethe 

30 | 
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fry *Chivet 
setting up these programs to train the personnel now © 
A Yes, and obtaining 
people, and I recognize their problem because they 
don't know whether they're going to get a permit; but 
you know, I see the dilemma, but again our role is 


Q The chairman of the | 





Energy Board has apparently said his hearings won't 
Pile Detcdll some. ime win, L976... They wont start till 
September or October of this year. Arctic Gas may 
have more time than they think. 

A Well, regardless of what 
summer it's started, we would like to impress upon | 
them the need for some lead time to have training 
Manuals and training personnel. 

In 1973 we transmitted to 
CAGSL a report which we commissioned entitled: 

"Guidelines for Environmental Training of 
Construction Workers." 
In this report it was pointed out that environmental 
training is not a panacea for environmental protection 
but a training program should be fully iwvorporated in 
the project organizational structure, that outside 
personnel participate, that training intensity be 


determined by the tpotential to do or make decisions 





that could result in damage, that the training schedul 
be determined by the project schedule and that the pro 
gram adopted be exhibited to the government agency. 


' 
iIn.other sone ‘no use, the applicant having 









. ! 
,28hie ,msbA ,gotolamet 
,ueebisreD ~tisz yaevomeliw 
Mawole3 TS pe SsToaM 
tei ot 





























“wor Lanneeitsg oft ais2t o3 anskeermy Sastt gy pnizise 
pointesdo bas , 207 A " 
yods seusosd maltorg wisi? stinpoys: I bas’ ,eigoag 


as 


gud ugimsog 8 tsp 09 yrdop 51° yor tofterw vond a'aob 


| gi sflox 280 nIBRS Jee ,nn 1 £5 ert? esa! t ,woud oY 
bs ec some v 


yvitasteqas) #48 E.sod ypasaad e 


| Ssid tisse ‘now yer .afe!) ab sitzenmme (lid teiass Of 
, 
. Jen eo moitcsA Pyaoy aids ig: tecesov +0 xssdmesqed ft 
: 
) + youd asda ents atom eval £Ls 
{ 
| 
l4eiw. do aesibrspet «tt 
nogu aeatant of ef)! bivaw ew .bestess a‘al isinus 
patdletis evel O28 omIF 353i noe 203 fase sit meds 
feaeceieu piinisw bas Slegaam 
og 5< iS 2 i a ay 
-heigisas Hanolzeintoo, sw_foidv S3eqgetes J29A9 
\ A — ; : 
i io Sainte? Ietnamecotivad 168% zetiLebioo" 


sis,row asohyoetsencd 


| iescnmsercbeas ted% auc betnhtog saw +h Sxegee eint At 
| 

iwetsvodvote Latnewetivas 20h secensg 2 Jom al painis2s 
| ed) Bade soqnend vilu? o¢ Siuoda sisapot printsad 5 2ud 
. shitesue secs «Stvs>otse Isnoicatlaspee aoelerg ois 
od yiienptnl pnioiers téra steqinizasq Leneceisg 


anoiteiosab skee, Yo ob of Isitastoq? of ve benimiosab 


pee paisierd eft tod .spsmeh ni Plueet bleoo sedt_ 


_. so1g 309 sett Das oluberas svatoig att yd oct terxoteb od ; 
7. i : 7 
| ‘youeps Jnamazevor at of Sedidhixe od bedqohE Eze 
os 
at 


o 
pprived saeciiggs sf2 , 9c of Me 8 























ALLWEST REPORTING LTD. 6296, 
BURNABY 2, B.<. 
Templeton, Adam, Bliss, 
Wilimovsky, Craik, Gourdeau, 
McTaggart-Cowan 
l In Chief 
one type of training program and training all the 
4 workers one way if the government agency, which is 
} going to administer it, does not agree with it. 
5 There has to be a liaisson between the government 
PA people that are going to be supervising the government 
‘i role, and the applicant's people. 
a Another inadequacy, in our 
“4 Opinion, in the application is the lack of detailed 
an contingency plans. The applicant has not included 
rd contingency plans for meeting such emergencies as 
12 fOvest aires, spilis of (ci DNor etheritoxic: materials: 
a shortage of snow for winter road construction, and | 
14) line breaks in the summertime in permafrost areas. 
4 inese have been discussed butiithere ‘is: nota. detailed 
9 plan. The Board believes that contingency plans for 
Thi each of these eventualities should be included with 
18 | the application. | 
| Forest fires may be caused 
om by many construction, operation, and maintenance 
21) aCtivities;, including logistre supportlactivities, 
ey and’ ‘to’ a lesser extent, by line breaks. Although fires 
ma can be advantageous to some components of the environ- 
| ment, this fact does not obviate the necessity for 
22 having a contingency plan to fight fires that 
=a do occur because of the operation. An important 
oi, feature of such a plan would be the co-ordination of 
si: communication and the fire-fighting organizations of 
22 the Territorial Governments and the applicant. 
30] If a rupture develops in the 
i 
| 
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Pipeline, it will be necessary to transport personnel, 


pipe and large pieces of equipment to the trouble spot 





immediately. If the rupture happens in the summertime 
and in a permafrost region, terrain degradation and 
subsequent environmental effects can result from the 
transporting of the equipment, and I think that this | 
was discussed by Mr. Hurd and his panel about two 
weeks ago, but it was only again talking about what 
could be done with low pressure terrain vehicles and 
Others without, but not a detailed contingency plan. 

A contingency plan describing 
the logistics of repair equipment access, the pro- 
cedures of repair, and the timing of equipment removal 
from the area is very important if detrimental effects 
are to be kept to a reasonable level. Some of the 
discussions during the construction and operations and 
Maintenance panels indicate that a considerable amount 


of planning has in fact been done, but these are not 





available in a plan for evaluation. 
In summary, then, we conclude 
that although the applicant has indicated a willingness 


to protect the environment, and I believe with sin- 





Serity, there has been in our opinion insufficient 
detailed commitment to demonstrate that an adequate 
environment protect#on measures will be observed. 

Detailed environmen_tal specifications are lacking. 
Worker training programs are not detailed sufficiently | 


to allow evaluation of whether they are adequate. 





Contingency plans are in some instances absent and in 
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In Chief 
One case inadequate at this time. 
I will now call on Dr. Adam 
who will present some of our concerns regarding the 
environmental implications of the engineering design 


of the proposed -- of the proposal before this 


Pnqiwiy,: 
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IN Chief 

1 WITNESS ADAM: 

“ A Mr. Commissioner, for 

3 | the next few minutes I will be speaking about the 

4 environmental implications of the engineering 

5 design. Since the hearings began we have 

6 reviewed a considerable amount of testimony on 

7] the subject of fiost heave and drainage. Interruption 

3 of drainage as brought about by the ditch mound. or by 

9 the frost wall, could result in downslope 

10 effects on vegetation and wetlands, and in slope 
I instabilities. Frost heave can lead to overstressing 
le | of the pipe, thus causing rupture, leading to emergenc 
13 repairs. Fire may also result from a pipeline rupture 
14 | As a result of the review, we have concluded that the 
15 | proposed techniques for dealing with those | 
16 | problems are new and still untried for a chilled 
1?) pipeline. We are recommending as a solution that | 
18 the gas be transmitted at above freezing temperatures 
19 south of the Willowlake River. 
20 Now, let me start at 
21 the beginning. 
22 In the =Environment Protectio 
23 Board Interim Report No. 2, dated June 1972, we outlined 
di some potential problems from an environmentalist's 
ag point of view that should be taken into account by 
26 | the designer of the proposed gas pipeline. The poten- 
oH tial problem areas outlined may be summarized as 
cat | follows: 
a 1. Permafrost degradation and the ensuing settlement 
ks 2. Frost heaving resulting from permafrost aggradatio 
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In Chief 
3. Drainage disruption resulting from the 

formation of permafrost beneath a cooled 
line, construction of berm or degradation of 
permarvrost; On the right -of—way 
4. Slope stability, and 
5. River crossings. 

A program of office studies 
of the geotechnical and hydrological data pertinent 
to this project was carried out by Templeton either 
Company of Winnipeg for the Board. The studies 
Stattoadvon May ..5, 1972, and) resulted in a report 
as supporting data for our interim Report No. 3 to 
Canadian Arctic Gas Study Limited and inserted as 
Appendix IV -"Geotechnical and 


| 


Hydrological Studies Off-Right-of-Way Effects" | 


\ 





dated June 1973. That was submitted yesterday, June 2nd, 
as exhibit no. 137. The physical processes studied 
are permafrost degradation and thaw settlement, 
frost heave and frost heaving pressure, slope stability, 
seismology and soil erosion. The hydrological studie 
consisted of the development of a theoretical approach 
to describe the physical setting of the 
bodies of water affected by the pipeline since 
very little data were available. 

Subsequent to thse studies, 
work on the impact of the proposed gas 
pipeline was statted with the interattion with other 
disciplines and the assessment is contained in the 
Research Reports in Volume 4 of our report on ey eo 


mental Impact Assessment of that portion -- excuse me, 





























| iti text pabtiuesx a 
Siac, e Asnoned 3ROTks! 
(2e Hotseboypeb. 0. niked to a ; 
| ysw-te- sdpis edt no capstone : 
Bre) ,YoLLndwde egole as 
— papabedors zevia 42 
gelimte aoitiso to merporq A _ 


toonidrey siab Isptpoloabyd bas ban indsaspinge ens Io 





4 asihute odT -Szs0k wid 10% soe duiea sanansies 
| trogex # ai hediuger fas , Vel sel ys ae bedxssa 
| | od €., 04 gangen aizednt ‘awe 16% | g9a5 palttogque Bs 

| a6. Setzaaal. bre bodtimbt Ybut2 aeo DidosA os ibsans> 

| | Die isoiadosdosa"= VI 2ibpeaga 

| ‘o> 9383 yveW+To-trpid~-riO Mibud? deobpokoxbyH 
Bos wiih Vyebvedacy bettindia enw jai .. OTE enn, boish 
| helbuse eseeenoig, [soteydy, an? veg won tdidises 26 
 letemeitdea wadt bis. noidsbatpeb seortemmtoeg, S16 
(til idete egole ,oxgses1G pitivese tags? ns avged teozt 
pothuste tssipaloybyd edt. .notLeore Iiog fas ‘ypolome toe 
| Homosqgs {eoise zosrds 5 46 sdemoleven eis. 1Q, Retetenge 
edd tO pnit¢ese Isotaydg eda acikroe0b ‘ot 
saith ait yd Satveits ub old to eeihed 

olde lisva, s1ew 53s eee, 

.eeibusa eels of tnsupsedve | Pa & 
| REP boeodorg ao 

rarito ocean orig. os 


—— — 


ALEWEST REPORTING L-TD. . 
inies Meike. Templeton, Adam, Bliss 630} 

















Wilimovsky, Craik 
McTaggart-Cowan, Gourdeau 
Ba verrer 


of the portion of the Mackenzie Gas Pipeline from 
Alaska to Alberta. -- And that is exhibit 135 
of yesterday's testimony. 

Our impact assessment was 
based on the information and design techniques 


contained in the official application by Canadian 





Arctic Gas Pipeline Limited Volume 8, 13, and 14. 
HOwever, “during the course of this hearing 
additional information has become available either 
through the memorandum of CAGPL's response to 

PAAG or through questioning during this hearing. We 


believe that a re-appraisal of the environmental 


is necessary. We have chosen to treat a 


implications of the more detailed and/or new techniques 
: ell 
couple of the problem areas such as drainage disruption 


and frost heave. | 


In the problem areas of 





Geamnage, the applicant has in section §8.b.1.3.8.4.1, 
pages 61 and 62, outlined various drainage control 
measures. For the pipeline right-of-way these measure 
are: (1) backfill mound breaks to permit surface drain 
age to cross the pipe ditch, (2) diversion dikes to 
intercept and direct large runoff across the 
right-of-way. In ice-rich areas subject to settlement 
foltewing thermal degradation, diversion dikes 
willbe constructed of sand Senne pit run granular 
soils placedeither on top of the vegetative 

cover or in a shallow trench where subsurface flow 


must be intercepted, and (3) drainage ditches to 


be excavated as adjunct to diversion dikes in non- 
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IN Chief 
Boy = jonalaeask terrain and permafrost terrain 
2 that is thaw susceptible. 
3 As you may have already noticed 
4 all those measures are designed for surface flow or | 
5 subsurface flowin the active layer. That is, near 
6 surface flow. HOwever, the applicant's 
mee 
7 | environmental statement in section 14.d.N. dealt with | 
8 | subsurface drainage interruption, an 
9 aspect that eaoenot been dealt with in the design 
10 of the drainage control measures in section 8.b.1. 
11 398. For example in section 14;d.N.7.3 (page 5), 
12 | and I quote, "When pipeline operation begins, 
13 | the gas will be chilled to a temperature below 32° 
14 | Powairoughout most of the Line north of 60° north. 
13 | This will result in the development of a continuous 
| frozen annulus of soil around the pipe, which 
17 | may produce a localized barrier on sideslopes and in 
18 the botom of very shallow rivers. Such barriers will 
Lg not, however, substantially modify stream flow. 
20 The frozen annulus in cerain 
21 areas of the pipeline (generally north of Norman Wells) 
22 may also result in icings occuming on the pipeline 
23 right-of -way. It is not expected that these icings 
24 will give rise to problems." 
25) This problem of frost bulb 
61 development on subsurface drainage at river 
27 crossings was mentioned in CAGPL memorandum on 
28 Response to Concerns of Pipeline Application Assessment 
29 Group (page 14, item d). 
30 And in the regonse, or from the 
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fesponse™, “1 quote: 
"itis agreed ~that “operation of the vchilled 
pepeline by 1tselrecoutd induce new icings at 
some minor river crossings. These , in themselves, 
are not viewed to be a serious problem either 
to the pipeline or to the environment. If the 


creation of such an icing will seriously 


deplete the winter water supply to a 





fish overwintering area, measures can be 
taken to insure that the groundwater 
continues to pass through the frost bulb 
around the pipe.” 
The technique in which the groundwater will be led 
through the frost bulb, however, is not described and | 
from the response there is a lack of commitment abaut 
whether measures will indeed be taken, even assuming 
that the technique is adequate. 

Explanation of the technique 
was given by Dr. Clark during cross-examination of the 
geotechnical panel at this Inquiry. For example, 
on page 2602 Vine? 21”in-answer™to"a question by Mr. 


Anthony, Drv Clark said: 





"The point is that if there is a significant, 
fairly good aquifer close to the surface and it was 
required to get water from one side to the other, 
we feel that with an insulated conduit it could 
be picked up on one side and redistributed on the 
other and carried through." 


And on page 2732, line 15, in answer to question by Mr. 
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Templeton 7 Dre Slark ‘said, : | 
"That is the point that I was getting at. 
There has to be a significant flow before 


this (that is, the insulated pipe), would 





be used." 
Ana further,on page 3153 under questioning by 
Mr. SCOtt : 


"And would I be correct in saying to 





you that with respect to the subsurface drainage 
solution there is no precedent outside 

of the laboratories and the test sites 

for the usage of that device?" 


Answer: Dr. Clark: 





"T am not aware of whether that has 
been used for subsurface drainage." | 
Mr. Commissioner, Since 


this technique is new and untried and since the 





disruption of drainage should the insulated pipe 
system fail to work, lead to increased instability 
and erosion, hence affecting water quality and its 
aguatic life, we are of the opinion that in the 
discontinuous permafrost zone, where the ice content 
is low, the operation of a pipeline at a temperature 
slightly above freezing willhave less impact on 


the environment. 
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Lompieton, Adam, Bliss, 
Wilimovsky, Craik, Gourdeau, 
McTaggart-Cowan 

In Chief 


We feel that the problems 


of frost heave that. we shall. be, treating. next, reinforce 


our belief that a warm pipeline in the southern sec- 
tion of the route will create less impact on the 
environment. 

Ler me now turn to the subject 
of frost heave. Regarding frost heave problems, 


we shall endeavor to show how, out of the many measures 


“proposed, to control or prwvent frost heave, only a 


couple are actually being considered for wide use on 
the project. 

Now es: Jment ion. these, ism 
gang to ask Mr. Hernandez to at least point to the 
point that I'm addressing. 

in Seetion..s-B, 1.4.2), page 
Sy peouried Line stability «1 quote: 

"Where the geotechnical analyses predict a 
potential frost heave problem, several remedial 
measures can be taken. 

1. The frost susceptible soils around the pipe 
can be replaced with non-frost susceptible 
material to a sufficient depth to prevent 

the formation of ice lenses. 

2...» Si chemi cal..gromt.can. be. ingected. into, the 
Sou .to.formsa barrier to the migration of 
water to the freezing front in quantities 
necessary to form ice lenses. 

3.4. The. pipe, can,.be ansulated so. that. the 


formation of ice lenses is retarded, 


| 
| 
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i athe Templeton, Adam, Bliss, 
WAT AIG ae Craik, Gourdeau 

: In Chief 
‘ 4. The pipe can be restrained with piles or 
5 anchors, as described previously, to prevent 
y excessive differential movement. 
>| 5. Frost heave can also be counteracted by 
6 | surcharging the pipe to the extent that heave | 
ay forces are counter-balanced." 
3 | Now that's the list on the 

| 
9 first column there. 
10 | Now we'll turn to page 6 of 

i| 
al the canned evidence, and also Volume 19 of this Inquiry, 
12 ) THE COMMISSIONER: 

Excuse me, these are measures to 
4 ayoidethe Lrostrheave occurning?in the first instance? 
14 | A No, it was stated that 
15 | these are remedial measures. | 
16 Q Well -- : 
17 | BH LT Sabuegoingetovcome.}.ar | 

{ | 
a thinke tornthetnextpoint - | 
19 | Q -- but then if it does 
a0 | occun, “they will put =>*one “of ‘their proposals “1S ,to 
21 | allow drainage to occur by pitting a pipe through the | 
call frost bulb, a matter you just dealt with a “minute 
23 | 
peat | age, qhothink ; 
a4 A Well, it's a matter of 
a interpretation of "remedial measure". That's what 
a it essentially means to me. 

27 | Q I see. Would you classify 
2al the measure you just dealt with, that is installing | 

\ 

* | a pipe in the frost bulb to permit drainage, do you 
| 


es ee call that "remedial measure" in the same category as 
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| in, Chuet 
a these? 
3 A I would think that 
4} they're meant as methods to solve frost heave Problena: 
5 after this pipeline is BE eee oa ents ie aon 
6 occurring. 
7 A No, we're coming to | 
7 prevention, and I might as well point out now that 
9 | you'll notice that they're the same. But I believe 
10 | Er point athatgout. 
11} Q What's the same? 
a | A Weld, this -isvexactily 
13 | the point I'm trying to make here, really, is that 
i 
i there are remedial measures and preventative measures | 
15 Paateare exactly the same. 
16; Q Yes, I thought these saver 
1? preventative measures, and I thought the installation : 
ant of the pipe through the frost bulb was a remedial 
| : 
ao | measure; but I think I understand you fully.We seem 
20 | to be having a misunderstanding about terminology, 
21) but go ahead, I shouldn't have asked any questions. 
22 | A Well, I think this 
ad next quote might help us. Turning then to page 6 of 
a the canned evidence, and also Volume 19 of this Inquiry 
25 | page-2188 and 89 , we have these same techniques listed 
26 | as preventative measures, and I quote from the canned 
27 | evidence: 
| 
28 | "In these areas, if the amount of differential 
29 | 





heave is determined to be excessive, preventative 


Poe tee measures will be designed into the system. 
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Templeton, Adam, Bliss, 

Wilimovsky, Craik, Gourdeau, 

McTaggart-—Cowan 

In Chief 

Mese measures consist of surcharging the 
ground surface, replacing frost susceptible 
soil with non-frost susceptible soil,re- 
stricting water from migrating through the 
surrounding unfrozen soil towards the frost 
bulb around the cold pipeline, or reducing 

the heat flux away from the frost front so that 
the amount of water that can be frozen there is 
minimized." 

Now I want to point out, that 
restricting the water from migrating is achieved by 
chemical grouting or similar means, and reducing the 
heat flux would be achieved by insulation or similar 
means. 

Also on page 5 of the memoran- 
dum of CAGPL's response to PAAG, and I quote: 


"We intend to take advantage of this fact 


by, 
now we're on column three there: 
Bburving the pipe deeper, and where necessary 
by surcharging the ground surface to increase 
the todd on the’ frost front to*reduce the rate 
of heave. Other means of designing to con- 
trol frost heave problems consist of methods 
such as, replacing the frost=susceptible 
soil with non-frost susceptible soil, or 
reducing the heat flow out of the pipe by 
insulation. For special situations such as 


at river crossings, the concept of dual 
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Templeton, Adam, Bliss, 
Wilimovsky, Craik, Gourdeau, 
McTaggart-—Cowan 
In Chief 
pipelines might be used to advantage by 
alternating the flow. It is our position, 
therefore, that the frost heaving of the 
pipeline is amenable to rational analysis 


and that reasonable engineering designs 


for frost heaving are available." 





I should point out here that 
alternating the gas flow at river crossings is a 
very local solution to frost heave. 

Further, it appears that the 
remedial measures and the preventative measures are 
the same and have been used interchangeably. 

THE COMMISSIONER: Q Youpsay, that, your 
assessment of Arctic Gas' proposed measures lead you 
to the conclusion that it would be a mistake to chill 
the gas through from Willow Lake River south to 60, 
that instead you should run the gas through at temper- 


atures slightly above freezing? 





A Thatis. correct. 
Q Don't -- let me just put 
thas Hoy youjzs though... Is) your) quaxrel with.-- you see, 


I follow you, you say that in theirpresentation, some- 
thing that may have eluded those of us who sat here 
through it, they brought forward measures that they 
described as preventive, and then they re-introduced 
them as remedial. That is, if the preventive measures 
don't work, and the thing happens that we were trying 
to prevent, then we will use the preventive measures 


all over again but we'll call them ramedial. Now, 
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Templeton, Adam, Bliss, 
Wilimovsky, Craik, Gourdeau, 
McTaggart-—Cowan 
In Chief 
isethat adisputes,inasubstance, ior PStitijusteacmatter 
of terminology? 


A No. ,alethinkayouususit 


Said sitimuchubetter.than I did. 


Q Well, I can't argue with 
thay 
(LAUGHTER) 
just 
A I might!as well ask you 


now, when I get through with this next section, would 
you do the same thing for me, please? I think it's 
even more confusing. 

I now would like to turn to 
discuss the extent to which the applicant tends to make 
use of these five measures. Consider measure No. l, 
with regards to replacement of frost-susceptible 
Sot page 25/9, Volume 22, starting line 9, Dr. 
Slusarchuk said: 

"This is not a proposed technique that we 

use generally int at et eueone where we 
would be replacing frost-susceptible soil with 
non-frost susceptible soil would be in the 
areas -- in rather limited areas, I might add-- 
say where the pipe comes out of the ground at 
around compressor stations and that perhaps 

at locations around river crossings and 
things like that, but not along the general 
overland problem of a freezing pipe going 
through unfrozen ground." 


Consider measure 2 with 
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Templeton, Adam, Bliss, 
Wilimovsky, Craik, Gourdeau, 
McTaggart-Cowan 

if in Chiet 


| regards to chemical grouting, page 2580 in answer to 


"That was an idea we tossed around once upon 





| 
| a question by Mr. Anthony, Mr. Slusarchuk said, 
i 
| 
| 


a time, yes sir." 
Question : 
"Has it been abandoned?" 
| Answer: 
2 | "Not completely abandoned, sir. It's an 
i entirely specialized technique that we have 
available in our arsenal of remedial measures, 
but at's certainly very low on our priority. 
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Wilimovsky, Craik 


McTaggart-Cowan, Gourdeau 
IN Chief 


On page 2582:0n the same 
question of chemical grouting Dr. Hardy said, 
eee tiens why t-am stilig#at thesopinion thatvis 
not a viable solution for the pipeline operation or 
the pipeline construction." 

Consider measure three, with 
regards to insulated pipe, in answer to a 
question by Mr. Scott, on page 3224, volume 26: 

p0) In what circumstances are you going to use 


the insulation of the pipe. 





A (Dr. “Slusarchuky?) Ateriver ‘crossings, ntl 


Later on the same page: 
| 
"QO. Is that only under the river? Or are you | 
going to use it on the ground as well? 
Aw. Basically under the river, sir.” 
So, to summarize, out of the 
five remedial measures we are left with only 
deeper burial or surcharging the pipe and restraining 
the pipeline by piles or anchors. However, the success 
of these measures rests on the basic principle of cut- 
off pressure. The cut-off pressure hypothesis 


appears to be inconsistent with observations by Dr. 





MacKay as was’ brought out at this hearing on page 
S20 co —3Z205 "volume: 26). This leaves 
the matter of frost heave in some doubt. 


THE COMMISSIONER: Excuse 


me, Dr. MacKay in Volume 26? 





A PArdon me, sir? 


Q Did you say Dr. MacKay' 
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Wilimovsky, Craik 
McTAggart-Cowan, Gourdeau 


IN Chief 
testimony appeared in volume 26? -- You mean Dr. Ross 
MacKay, do you? 
A ves: 


Oh, I seewhat the problem 
toi “wiethink desdid tt right, but it is just that it 


was discussed. 





Q Oh, I see, yes, yes -- 

A Therefore, it is our 
position that environment protection cannot be 
guaranteed south of the Willowlake River with 
regards to frost heave problems due to a cold pipeline. 
Furthermore in these concerns it has been indicated that 


little economic advantage results from chilling gas. 





Page 2/38, yolume 23. 
Since little economic 
advantage results from chilling the gas and serious 


environmental problems could arise as a result 





of chilling, then why chill? 

Along the section of the 
pipeline from Willowlake River to the Alberta border, 
Since problems of drainage disruption and frost heave 


will be prevalent, we believe that operating the 





gas pipeline at above freezing temperature will 
have considerably less impact on the environment, 
Thank you. 
THE COMMISSIONER: Thank yu, 
Dr. Adam. 
WITNESS TEMPLETON: 
A Mr. COmmissioner, if 


we are difficult with the applicant we don't reserve 
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Wilimovsky, Craik 


McTaggart-Cowan, Goudeau 
In Chief 


ourselves only to the applicant. We are equily 


difficult with gevernment. _. 


THE COMMISSIONER: 
You should have been 


in Hay River. 
A I would like to 
continue.: i1The next section is not quite as long, 


if I could, and discuss the -- 





THE COMMISSIONER: Excuse me 


Mr. Templeton-- 

MR. GOUDGE: Perhaps, Mr. 
COmmissioner, we could break now and resume at 
nine in the morning if it is a satisfactory place 
for Mr. Templeton. 

WITNESS TEMPLETON: 

A Yes. 

THE COMMISSIONER: \Al1T right, 


we will adjourn until 9 O'clock. in the morning then. 





(PROCEEDINGS ADJOURNED UNTIL JUNE 4, 1975) 
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